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Cellobiose, 340, 341 
cellulase inducer, 331, 332 
Cellodextrin, 333-35 
Celliohexose, 337, 340 
Cellosacchrides, 331 
Cellotriose, 340 
Cellulase(s), 230 
action, competitive 
inhibition, 341 
activity, reaction rates, 
333 
activity, swelling factor, 
337 
animal, microbial origin, 
329 
bacterial, 33 
cattle rumen, 329 
constitutive formation, 332 
endo-splitting types, 341 
enzymes, 'A' and 'B', 338, 
339 
extracellular formation, 
332, 333 
herbivore guts, 329 
in algae, 328 
food industry, 331 
higher plants, 328 
lichens, 328 
parasitic plants, 328 
seed, 328 
soft-rots, 331 
wilt diseases, 331 
induction and synthesis, 
substrates, 332 
inhibitor, polymorphic 
polyphenol, 342 
invertebrate digestive 
juices, 329 
microbial, 332 
production, effect of culture 
conditions, 333 
synergistic action, 337 
Cellulose(s) 
biosynthesis, 328 
breakdown, differences in 
rates, 338 
breakdown in the rumen, 
329 
cellulose fibers, 326-28 
cellulose-protein 
complexes, 325 
chemical associations, 327 
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chemistry, 326 
cotton, 326 
crystals, accessability to 
attack, 339 
decomposers, Actino- 
mycetes, 329 
Myxobacteria, 329 
soil inhabiting, 329 
degradation, 325-450 
degradation by fungi and 
bacteria, 329-31 
derivatives, 335 
derivatives 'D. P.', 335 
depolymerization, 326 
electron microscope 
studies, 327 
eucellulose, 327-28 
glucose anhydrid chain, 326 
B-1,4-D-glucose polymer, 
326 
hydrolysis, 327 
hydrolytic enzyme effect, 
23 
in cell walls, 325 
liquified, decomposition, 
329 
micelles, 326 
microfibrils and matrix, 
326-27 
native, 334 
enzymatic breakdown, 337 
paracrystalline, 326 
ramic, 326 
sol, colloidal, 333 
submicroscopic structure, 
326 
synthesis, 326 
synthesis, reversible, in 
wheat roots, 328 
wood, 326 


a-Cellulose 


cellulose, percent mature 
woody tissue, 325 


a-Cellulose 


from wheat straw, 334, 335 


Cellulolytic 


enzyme, formation, 331-36 
induced synthesis, 331 
enzymes, assay, 333 
in higher plants and 
animals, 328-29 
mode of action, 336-41 
soil flora, anaerobic 
bacteria, 329 
eubacteria, 329 


Cellvibrio gilvus 


enzymes, 341 


Ceratocystis 


basicola 

heterokaryons, 63 
fagacearum 

in oak trees, 23 
fimbriata, 273, 274, 356, 

357, 359, 360, 366 

radicicola 

heterokaryosis, 64 


Ceratostomella fimbriata, 310 


in sweet potato, 302 
sweet potato black-rot 
fungus, 112 
Cercospora musae 
heterokaryosis, 62 
Cereal rusts, 1 
Cereal smuts, 1 
Cereal, soil-borne viruses 
(see also viruses) 
host range and trans- 
mission, 160 
Chaetomium sp, 109, 110 
Chalaropsis thielavoides, 
137 
Chelates 
cation and anion compe- 
tition, 81 
coordinating species, 80 
dissolution in acid pH, 81 
hydrogen and hydroxyl ion 
effects, 81 
in complex systems, 80 
metal complex system, 
thermodynamic constant, 
80 
metal toxicity, 80 
precipitation at high pH, 81 
protassium chloride, ionic 
strength, 81 
‘systems’ electrolyte 
effects, 81 
stability constants, 81 
metal-coordinating 
species, 81 
pH, 81 
Chelate toxicity 
mechanism, 82 
Chelating agents 
metal catalysts, inacti- 
vators, 79 
Chelation 
anions, competitors in, 82 
competition, equilibrium 
constant of, 80 
Fe***, Cut*, 306 
reaction responsible for 
toxicity, 80 
reversal of action by 
metals, 80 
Chelation theory 
toxicity of metal chelates, 
80 
Chenopodium 
album, 156 
amaranticolor, 150 
seed transmission of fan- 
leaf virus, 150 
TMV, 162 
bonushenricus, 156 
quinoa 
seed transmission of fan- 
leaf virus, 150 
Cherry (Prunus) 
leaf roll virus (see virus) 
sweet, 157 
sweet, virus disease, 149 
Chestnut 


bl 
Chi 
Chi 
Chl 

or 
Chl 
Chl 


hi 


Chl 


Chl 


Chi 


Ch 


American (Castanea 
dentata), losses from 
Phytophthora cinnamomi, 
40 

blight, 39, 40 

Chitin, 261 
Chitinase, 230 
Chlamydospore formation 
on alcohol water agar, 132 
Chloranil, 108 
Chlordane, 117, 118 
halogenated-hydrocarbon 
insecticides, 108 
Chlorgemic acid 
IAA oxidase inhibitor, 24 
Chlorinated hydrocarbons, 
163 
Chlorobromopropene 
toxicity in relation to 
moisture, 104 
Chlorogenic acid, 210, 304, 
305, 310, 311, 315, 355 
accelerator of anthocyanase 
action, 301 

competitive inhibitor of 
IAA oxidase, 308 

detoxification of piricularin, 
307 

Chloronitrobenzenes, 116-17 
specificity, 116 
Chloropicrin 

effect on Rosellinia 
necatrix, 104 

interference with ammoni- 
fication, 108 

nematocide and fungicide, 
106, 109 

ammonia levels following 
fumigation, 107 

toxicity to Alternaria 
solani, 104, fungi, 103, 
Macrophomina phaseoli, 
104, Sclerotinia 
sclerotiorum and 
Sclerotium rolfsii, 104 

Chlorotrichloromethyl 
pyridene 

toxicity to nitrifying 
bacteria, 118 

Chromanocoumarane 

pisatin, 356 

Chytrid(s) 

vectors, 163 

viruses associated with 
chytrids, 162 

Chytrid-borne viruses (see 
viruses, chytrid-borne) 
Cinnamic acid, 260 
growth inhibitor action, 25 
phenolic derivative, 25 
Cistron (functional unit) 
virus-RNA, 177 
Citrate 

benzoyl peroxide, 83 

ferbam, 83 

ferbam, inhibition of 
synthesis, 83 
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inhibition of synthesis from 
acetate, 82, 84 
metabolism inhibition by 
sodium ethylenebisdithio- 
carbamate, 82 
sodium polysulfide, 83 
sulfur, elemental, 83 
thiram, 83 
Citrate metabolism, 83 
Citric acid, 269 
Citrus canker (Xanthomonas 
citri), 408 
Cladophora rupestris 
eucellulose, 327 
Cladosporium, 110, 111 
Clamp connection(s) 
fusion failure, 57 
Claviceps, 129 
Clay 
role in fungicide absorption, 
105 
Climate 
affected by atmosphere, 34 
volcanic dust, 34 
'CO, theory' of change, 34 
climate trends in silvi- 
culture, 38 
cycles, 32 
cynamic, 36 
forest disease, 31-50 
review of recent changes, 
34 
influenced by change of 
earth's axis, 34 
ecliptic plane, 34 
sunspots, 34 
influence on spread of 
Phytophthora cinnamomi, 
42 
instability, 31 
instability of world climate, 
32 
long term weather trends, 
31 
ozone influenced by climate, 
31 
physiogenic diseases and 
climate, 43-44 
present changes, 32-34 
reasons for changes, 34-35 
recession of species in 
warming climate, 40 
species distribution, 39 
static, 36 
vegetation character, 39 
warming trends, 46 
Climatic changes, 31 
Diseases and climatic 
changes, 39-41 
disease vectors and 
climatic changes, 44-45 
effect on range of species, 
38 
factors in activities of 
forest pathogens, 40 
forest species, 37 
forest type, 37 
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influence on moisture 
stress, 31 
physiogenic disturbances, 
31 
physiology and photo- 
synthesis, 31 
influenced by earth's axis, 
34 
ecliptic plane, 34 
‘normal times', 32 
readjustment response by 
forests, 37 
recession of a species, 38 
'revolutions', 32 
tree functions in relation to 
other biota, 39 
genetics, 38 
species distribution, 39 
Climatology, 47 
Climax 
species, 35 
Climax forest concept, 32 
long range planning, 35 
need for revision, 46 
validity, 35-39 
COg fixation, 269 
by uredospores in darkness, 
278 
rate estimates, 278 
Cochliobolus sativus (Helmin- 
thosporium sativum) 
heterokaryons, 62 
heterokaryons dissociation, 
63 
nuclear ratios, 63 
tolerance to anisomycin, 
heredity, 67 
Co-culture 
Botrytis allii, variants, 60 
ricini, variant, 60 
mutagenisis, 61 
Code (genetic) 
degenerate, 178 
triplet, 178 
triplet, discussion, 180 
Coenzyme 
coenzyme-inhibitor, 
combination, 79 
pyridoxal phosphate, 273 
Coenzyme A, 270 
inhibition of dichlone, 92 
reaction with captan, 90 
thiram, 84 
sulfhydryl groups, 84 
Coffee 
leaf drop spot, Omphalia 
flavida, 17, 18 
rust, effect of environment, 
2 
Coleus 
leaf drop, 17 
Colletotrichum 
circinans 
on onion, 309 
onion smudge inciter, 352 
gossypii, 117 
lagenarium 
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acriflavin tolerance, 
heredity, 67 
tolerant strains, 62 
heterokaryons, 62 
philipin tolerance, 
heredity, 67 
tolerant strains, 62 
Colloidal cellulose sol, 334, 
335 
Collybia velutipes 
cellulase production, 333 
cellulolytic activity of 
strains, 330 
enzyme production during 
wood decay, 330 
Common house leek (see 
Sempervivum tectorum), 
7,8 
Compatability 
gametes, 54 
genetic control in Hymeno- 
mycetes, 54 
mycelium, 54 
Competitive enzyme 
inhibition, 341 
Competitive saprophytic 
ability, 243, 251 
Conidia 
killing, 103 
Conifer seedlings 
PCNB control of 
Rhizoctonia, 116 
Coniothyrium, 110 
Conjugate division 
conserving heterokaryosis, 
52 


Copper 
chloride, pisatin formation 
rate, 363 


inhibition by Ag* (silver), 
function of pH, 94 
Neurospora sitophila 
citrate metabolism 
inhibition, 82 
8-quinolinolate, 80 
copper salts, 93 
copper sulfate, (CuSO,), 
313 
activity coefficients, 97 
zinc and copper dithio- 
carbamates, keto acid 
metabolism, 83 
Copper diethyldithiocar- 
bamate 
citrate metabolism, 83 
Coprinus 
nuclear association, 54 
commune 
heterokaryons, 54 
fimetarius 
preferential nuclear 
selection, 56 
lagopus 
back mutation, 60 
heterokaryon, 54 
heterokaryotic 
basiospores, 53 
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macrorhizus 
preferential nuclear 
selection, 56 
Cork 
formation in infected tissue, 
315 
Corn (Zea mays) 
growth responses, 9 
Corynebacterium 
flaccumfaciens 
bacterial seed infection, 
407 
phage, 400 
phage host, 400 
fasciens 
on strawberry, 229 
insidiosum 
bacteriocin, 402 
michiganense, 108 
poinsettiae 
phage host, 400 
Cotton (Gossypium) 
control of Rhizoctonia with 
PCNB, 116 
mercerization, 336 
native, hydrolysis by 
microorganisms, 336 
post-emergence damping- 
off phorate, 115 
seed hair, 325 
seed treatment, 115 
zineb, seedling damping- 
off, 113 
Coumarins, 260, 303, 308 
derivatives, 300 
growth inhibitor action, 25 
phenolic derivative, 25 
Criconemoides curvatum, 
227 
Cronartium comandrae 
(comandra rust) 
relation to cold, 40 
Crop 
residues, effect on soil 
flora, 243 
rotation, control of soil- 
borne viruses, 163 
wheat mosaic virus, 163 
Cross-feeding 
heterokaryon proof, 59 
Crown gall (see also 
Agrobacterium tume- 
faciens 
auxin production, 5 
IAA production, 13 
tissues, auxin degradation, 
15 
Crucifers 
black rot, 1 
Rhizoctonia control, 116 
white rust, 9 
Ctenolepisma lineata (silver 
fish) 
cellulolytic activity, 328 
Cucumber (Cucumis), 229 
auxin treatment, 308 
necrosis virus, Canadian 


and Dutch, 159 
Cucurbits (Cucurbitae) 
bacterial wilt, 1 
Cucurbita pepo 
cellulase, 328 
Current (Ribes) 
red, spoon leaf virus, 157 
Cyanide, 301 
inactivation of aldehyde 
oxidases, 79 
succinic dehydrogenase, 
79 
metal catalysts, inacti- 
vators, 79 
reactions causing enzyme 
inhibition, 79 
radical exchange, 79 
Cyathus stercorens 
heterokaryons, 54 
Cycloheximide (actidione), 
113 
Cylindrosporium, 110 
mycorrhizal inhibition, 43 
scoparium 
root rot of conifers, 138 
Cytidylic acid, 178 
Cytochemical studies 
RNA in rusted tissues, 274 
rust infection, 263 
Cytochrome 
'b'-type, 302 
'c', 302 
Cytochrome 'C' reductase, 
268 
in vivo existance, 272 
Cytochrome oxidase, 201, 
304, 306, 307 
'C', 229, 302 
in diseased tissues, 20 
rust infected wheat, 202 
Cytochrome system, 231, 
270, 271, 302, 305 
terminal oxidation, 261 
Cytological data 
heterokaryons, 61 
Cytophaga, 329, 332 
cellulase release, 333 
Cytoplasmic 
determinants and dual 
phenomenon, 62 
incompatability reactions, 
54 
inheritance, 62 
interaction of thalli, 52 
movement in cells infected 
by P infestans, 300 


D 


D-erythrose-4-P, 301 
D-fructose-6-P, 301 
D-glyceraldehyde-3-P, 301 
D-xylulose-5-P, 301 
2,4-D, 277, 306 
Damping off, 248 

alfalfa, 138 

red clover, 138 


to: 
Dic 


DBCP 
nematocide, 116 
Phycomycetes, 116 
DD (see dichloropropene- 
dichloropropane) 
DDT, 117 
Deamidase, 272 
Decarboxylases, 83 
Decay 
of non-wood tissue, 331 
Declines 
birch virus association, 44 
nonpathogenic, 46 
Defense reactions, 314-16 
major gene resistant hosts, 
314 
Defense system 
phenol- polyphenoloxidase, 
210 


Dehydroascorbic acid, 277, 
278, 307 
Dehydroascorbic acid 
reductase, 271, 305, 
308 
Dehydrogenases, 201, 209 
influence of basic dyes, 94 
inhibition by dichlone, 92 
Detached leaf culture 
rusts, 263 
Detoxication 
fungicidal action, 77 
Dew 
changes in time and 
duration, 34 
Dexon, 114 
light decomposition, 115 
mode of action, 114 
Phytophthora cinnamomi, 
root rot of avocado 
control, 114 
selectivity to Phycomycetes, 
114 
stability, 115 
Diameter growth 
of tree related to moisture 
deficit, 35 
Diauxie-phenomenon, 332 
Dibromochloropronane, 107 
nematocide, 106 
Dichlone (2, 3-dichloro-1, 4- 
naphthoquinone), 108 
biological activity, 92 
chemical reaction, 92 
enzyme inactivation, 92 
inhibition of carboxylase, 
92 
co-A, 92 
dehydrogenases, 92 
phosphorylation, 92 
quinone, reaction product, 
92 
reaction with glutathione, 92 
proteins, 92 
thiols, 92 
toxicity to fungus spores, 92 
Dichlone carboxylases 
dichlone, inhibition, 92 
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5, 7-Dichloro-8-quinolinol 
malt amylase inhibition, 82 
prancreatic amylase 

inhibition, 82 
2, 4-Dichlorophenol 
cofactor to IAA oxidation, 
17 
IAA decarboxylation, 18 
Dichlorophenyl diethyl 
phosphorothioate 
nematode gall penetration, 
104 
Dichloropropene-dichloro- 
propane (DD), 107, 111, 
112, 163 
control of Sclerotium 
rolfsii, 107 
Streptomyces ipomoea, 
107 
effect on bacterial soil 
flora, 108 
Longidorus elongatus, 
control, 164 
nematocide, 106 

Dictyostelium 
cellulose, 325 

Didymella 
exitialis, 357 
lycopersici, 251 

Dieback(s) 
birch, effect of weather 

changes, 41 

DIECA 
enzyme inhibitor, 304 

Diethyldithiocarbamate, 307 

2-4-Dihydroxy-7-methyoxy- 

1, 4-benzoxazin-3-one 
aglucone, 281 

Dikaryon(s) 
Basidiomycetes, 51 
dissociation of Hymeno- 

mycetes, 57 

Dikaryosis 

distinguished from hetero- 
karyosis, 52 
Dikaryotization 
Coprinus fimentarius, 
preferential nuclear 
selection, 56 
macrochizus, preferential 
nuclear selection, 56 
Schizophyllum commune, 
preferential nuclear 
selection, 56 
Dilution end-point technique 
preferential nuclear 
selection, 56 
discussion, 136 
for assay of Thielaviopsis 
and Fusarium, 135 
soil pathogen assay, 135-36 

Dimethyl amine, 88 

Dimethyldithiocarbamate, 84 
reaction with thiols, 89 

Dimethyldithiocarbamoyl-4- 

nitrophenyl-disulfide, 84 
isolation, 85 
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reaction with 4-nitrothio- 
phenol, 88 
2,4-Dinitrophenol, 358 
O-Diphenols, 310 
Diphenyl 
toxicity to conidia, 104 
Diphosphopyridine nucleotide, 
114 
Diplocarpon rosae 
defoliation of roses, 18 
IAA oxidase enzyme, 17, 18 
Diplodia 
natalensis 
IAA synthesis, 13 
pinea 
canker fungi, Diplodia 
pinea and Phomopsis 
strobi, 41 
wood rot on Pinus radiata 
and Pinus ponderosa, 41 
Disease control by phages, 
413-14 
Diseases 
control through soil 
management, 127 
forecasting, phage lysis 
technique, 413-13 
high sugar, 316 
influence of forest compo- 
sition, 46 
weather on severity, 31 
low sugar, 316 
physiology, 260 
physiology, growth 
regulators, 19-25 
reactions in plants, 365 
reactions, narcotics, 365 
resistance concepts, 295-96 
soft rot, 329 
soil-borne, control, 241 
threshold, 40 
wilt, 329 
Dispersal 
survival of soil pathogens, 
245 
Dissication era 
forest response, 37 
Dissociation constant 
enzyme reaction, 78 
metal sulfides, 82 
organic acid, salts, 82 
phosphates, 82 
Disulfides, 84, 88 
covalent bonds, 85, 86 
mixed, 85 
thiols, symmetrical, 85 
Dithiocarbamates, 82-92, 
108, 112, 113 
aconitase inactivation, 83 
behavior at physiological 
pH values, 89 
categories, 83 
enzyme inactivation, 82 
foliage fungicides, 113 
fungicide, 106 
mechanism of action, 82 
metal bonding agents, 82 
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nature of derivatives, 82 
oxidation at low pH, 89 
reduced form, 85 
sodium and iron salts, Keto 
acid metabolism, 83 
solubility of metal salts, 82 
thiram, conversion to 
dithiocarbamates, 89 
Dithiocarbamic acid 
catalyst inactivators, 79 
Ditylenchus 
destructor (potato rot 
nematode), 229 
culture, 232 
effect of mites and 
bacteria on, 226 
enzyme secretion, 230 
living on fungi, 226 
on plant callus, 226 
with fungi, 226 
on potato tubers or sugar 
beets, 226 
potato penetration and 
feeding, 226 
sugar beet infection and 
feeding, 226 
dipsaci (stem and bulb 
nematode), 227 
culture on higher plants, 
232 
enzyme secretion, 230 
gall formation on shoots, 
221 
hypersensitive reaction in 
resistant alfalfa, 228 
mechanism of gall 
induction, 223, 224 
pathogenicity proof, 229 
tryptophan in galls, 223 
radicicola 
effect of gall extrac** cn 
healthy plants, 222 
gall formation, 222 
triformis 
culture on fungi, 232 
enzymes, 230 
intermediary metabolism, 
231 
DL-histidine, 275 
DL-serine, 275 
DNA (see also virus), 206 
bacteriophage, 199 
DNA-RNA information 
transfer, meractino- 
mycin effect, 190 
preservation by kinetin, 
275 
requirement for polio virus 
synthesis, 190 
RNA bacteriophage 
synthesis, 190 
TMV synthesis, 190 
synthesis in rust infected 
tissues, 274 
virus, 174 
virus RNA synthesis in 
relation to DNA, 198 
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DNP (2, 4-dinitrophenol), 
259, 279 
effect on hypersensitive 
reaction, 298 
uncoupling agent, 266, 267 
Dolichodorus, 227 
Dosage response curve(s) 
bimodal, of fungicides, 90 
fungicidal action, 95 
dithiocarbamates, 90 
interpretation, 96 
8-quinolinol, 90 
to phytoalexins, 366 
Douglas-fir, 39 
Phomopsis lokoyae, 40 
Phytophthora cinnamomi 
root rot, 39, 42 
Phytophthora cinnamomi, 
susceptability of 


seedlings, 42 
Rhabdocline needle blight, 
40 
DPNH, 302 
Drought, 40 


loblolly pine, 38 
Dual phenomenon 
cytoplasmic determinants, 
62 
due to mutation, 61, 62 
Epidermophyton floccasum 
heterokaryosis, 62 
Fungi Imperfecti, 61 
Fusarium heterokaryosis, 
62 
Penicillium notatum hetero- 
karyosis, 62 
Trichophyton gypseum 
heterokaryosis, 62 
Dust 
volcanic, effect on climate, 
34 
Dutch Elm disease, 31, 39 
elm bark beetle vectors, 44 
Dyes 
dye-enzyme complex 
dissociation, 94 
Dyrene (2, 4-dichloro-6-(O- 
chloroanilino) -S- 
triazine) 
effect of pH on reactions, 
92 
kinetics, 92 
reaction with SH- 
metabolites, 92 


1 
Echinodontium tinctorum 
(heart rot fungus) 
optimum growth, 39 
Ecology 
of soil-borne fungal 
diseases, 241-58 
Ecological balance 
soil microfauna, 43 
microflora, 43 
Ectodesmata 


sites of pinocytosis and 
virus uptake, 184 
Ectotrophic growth 
of fungi, pathogens, 244 
EDTA-Ca 
chelates, with metals, 81 
stability, 81 
Eggplant (Solanum 
melongena), 229 
color pigment, 300, 301 
Electrolyte(s) 
effect on equilibrium 
constants of chelates, 81 
Electro microscope study 
of cellulose, 327 
Electron microscopy 
obligate parasites, 263 
rusts, 263 
TMV-infected tobacco leaf 
hair cells, 189 
Elevation 
forest development, 38 
Elm bark beetles 
Dutch elm disease vectors, 
44 
Elm (Ulmus) phloem 
necrosis 
elm leaf hopper vectors, 45 
virus disease, 45 
Embden-Meyerhof path way 
(see EMP) 
Emergence tip burn 
eastern white pine, 43 
EMP, 259 
enzymes, 261, 268 
pathway, 269, 270, 301 
pathway, glucose break- 
down in infected tissues, 
302 
Endo-§-glucanases, 328 
Endomycin, 132 
Endothia parasitica 
tannin toxicity, 311 
Engelmann spruce (Picea 
engelmanni), 39 
Enolase, 201, 268 
fluoride sensitivity, 269 
Enzymatic reactions 
dissociation constants, 78 
kinetics, 77 
Enzymatic reaction formula 
Michaelis constant, 
velocity constant, 77 
and Menten theory, 77 
and Menten theory, 
combination of enzyme 
and substrate, 78 
Enzymatic reduction 
elemental sulfur, 88 
Enzymes (see also under 
specific name) 
aconitase, Fe++ dependent, 
83 
activity, kinetics of 
inhibition, 79 
in nematode gall tissues, 
229 


virus infected fruit trees, 
201 
virus infected tobacco, 
201 
captan, reactions with 
sulfhydryl enzymes, 90 
cellulolytic, inhibitors, 
341-42 
chemical structure, 77 
competitive inhibition, 78 
covalent bonds, 78 
EMP, 268 
enzyme-dye complex 
dissociation, 94 
enzyme protein-poly- 
saccharide complex, 340 
fungicidal action, aspects 
of enzyme chemistry, 
heteropolar bonding, 78 
hydrolytic, 22, 23 
inactivation by heavy 
metals, 93 
inductive, 332 
inhibition of metal requiring 
enzymes, 79 
irreversible inhibition, 78 
mechanisms of inhibition, 
77 
nematode, 230 
noncompetitive inhibition, 
78 
pectic, 23 
pectolytic, 22-23 
pH in cytoplasm, 93 
reaction with phenyl- 
mercuric salts, 93 
phytoalexin formation, 365 
PP pathway, 268 
proteins, 78 
proteolytic, IAA action, 14 
requirement of rust hosts, 
273 
sodium diethyldithio- 
carbamate, Krebs cycle 
enzymes, 83 
sodium dimethyldithio- 
carbamate, Krebs cycle 
enzymes, 83 
substrate complex, 77 
thermodynamics, in 
relation to enzyme 
action, 78 
types of binding reactions, 
78 
A-Enzyme 
classification as Cy, 339 
C,-Enzyme 
native cellulose breakdown, 
337 
Cy-Enzyme, 339, 340 
activity assay, 340 
cellulose breakdown, 340 
Myrothecium verrucaria, 
340 


a 
ia 


C-type Enzyme 
combination with carbo- 
hydrates, 339 
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Enzyme inhibition, 79 
by dithiocarbamates, 82 
by mercury compounds, 341 
dichlone, 92 
fungicidal action, toxicity, 
77 
in fungicidal action, 77-79 
reaction with cyanide, 79 
reversibility of, 79 
Enzyme inhibitors 
complex, inhibition 
competitive, 78 
Cu, 302 
DIECA, 304 
metallo, 302 
sites of action, 79 
Enzyme-substrate-coenzyme- 
metal complex 
displacement of essential 
metal ions, 79 
Environment 
effect on coffee rust, 2 
potato black heart, 2 
Epidemic, disease, 41 
Epidermophyton floccosum 
heterokaryosis and the dual 
phenomenon, 62 
Epidinium ecaudatum 
rumen protozoan, 329 
Epinasty, 23 
Equilibrium constants 
chelation, competition of 
metals, 80 
Erwinia, 108 
amylovora 
phage, 400 
ananas 
phage host, 400 
carotovora, 399, 413, 414 
phage, 400 
phage host, 400 
Erysiphaceae (see also 
powdery mildews), 259 
Erysiphe 
cichoracearum, 280 
graminis 
on wheat and barley, 259 
graminis var hordei 
infection, 354 
Erythrose-4-phosphate, 278, 
301 
Escherichia coli, 399 
8-galactosidase induction, 
332 
Ether, 107, 365 
Ethionine, 118, 275 
Ethylene defoliation, 18 
Ethylene dibromide, 111, 
112, 163 
adsorption to clay minerals, 
105 
ammonium accumulation in 
soil, 108 
nematocide, 106 
stimulation of ammoni- 
fication, 108 
Ethylene oxide 


toxicity to Alternaria 
solani, 104 
Bacillus subtilis, 104 
Fusarium oxysporum f, 
lycopersici, 104 
Ethylenebisdithiocarbamic 
acid 
catalyst inactivators, 79 
Ethylenediaminetetraacetate 
(see EDTA) 
eucellulose, 327 
Ethylhydroxyethylcellulose, 
334, 335 
Eucalyptus 
rostrota 
natural cellulase 
inhibitors, 342 
wandoo 
natural cellulase 
inhibitors, 342 
Eucharis 
tobacco ringspot isolate, 
155 
Euphorbia 
cyparrissias 
H2O02 breakdown, 21 
IAA-oxidase, 15 
infection by Uromyces 
pisi, 7, 8 
verucosa 
rust infection, latex, 21 
Evapotranspiration, 33 
Exoenzymes 
bacterial pectolytic, 2 
of Sclerotinia, 2 
production by wood 
decaying fungi, 350 
Exposure 
differences in forest 
development, 38 


F 
Fan leaf virus of grape (see 
virus) 
Fat, 261 


Fatty acid, 224, 260 
Fatty alcohol, 224 
Feg03 
reaction by-product, 89 
Ferbam (ferric dimethyldi- 
thiocarbamate), 108 
action, 84 
chemical interaction 
mechanisms with thiols, 
88 
conversion to thiram, 89 
formation, 89 
inhibition of synthesis, 83 
oxidation, 88 
oxidation of sulfhydryl 
compounds, 84 
oxidation to thiram, 84 
Ferrous dimethyldithio- 
carbamate 
conversion to ferbam, 89 
ferbam formation, 89 








442 


Ferulic acid, 307, 315 
detoxification of piri- 
cularin, 307 
Field resistance 
limiting environmental 
factors, 316 
Fig (Ficus) 
Xiphinema index, fig, rose 
and grapevine hosts, 
156 
Flavonoid(s), 300, 315 
Flax 
bast fiber, 325 
Flood(s), 40 
Fluorescein, 135 
Fluorescent antibody tech- 
nique 
indentification of isolated 
pathogens, 135 
Fluorescent compounds 
in plants, 24 
Fluoride, 268, 269 
1-fluoro-2, 4-dir trobenzene 
kinetics of metabolite 
alkylation, 92 
Fluorophenylalanine, 275 
Fog 
changes in time and 
duration, 34 
Foliage disease fungi, 46 
Foliage fungus diseases 
warm wet summers, 41 
Folic acid, 275 
Fomes 
spp., 129 
annosus, 132 
marginatus 
cellulase production, 332 
Forest composition 
influence of disease, 46 
Forest diseases 
climate, 31-50 
Forest development 
elevation, 38 
exposure differences, 38 
rain fall, 38 
winds, 38 
Forest litter 
decomposition by Basidio- 
mycetes, 329 
Formaldehyde (formalin) 
tolerance of fungi to 
fumigation, 110 
Formalin (formaldehyde) 
soil fungicide, 109 
Fragaria chiloensis var, 
ananassa (strawberry), 
151 
Freezing 
effect on exotic or sub- 
tropical trees, 40 
Fruit tree 
viruses, 147 
Fuel consumption 
atmospheric carbon dioxide 
increase, 35 
Fumarase 
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basic dye influence, 94 
Fumaric acid, 269 
Fumes 
smelter, tree injury, 44 
Funaria 
Funaria-protonema, 
cellulose, 326 
Fungal disease 
ecology of soil-borne 
fungal disease, 241-58 
Fungal infection 
alternation of intermediary 
metabolism, 363 
Fungi Imperfecti 
cellulolytic activity, 329 
dual phenomenon, 61 
heterokaryon dissociation, 
57 
heterokaryon formation, 55 
heterokaryosis, 51, 61 
nuclei in vegetative thallus, 
52 
Fungicidal action (see also 
fungicides, action of) 
absorption, 77 
activity-structure relations, 
ie 
aspects of enzyme 
chemistry, 77 
chemistry and physiology, 
77-100 
detoxication, 77 
effect of altered physiology, 
104-5 
enzyme inhibition, 77-79 
selectivity in dry soil, 104 
stability, 77 
theoretical considerations, 
95-96 
toxicity due to enzyme 
inactivation, 77 
narcotic action, 77 
solvent action, 77 
Fungicidal mechanisms 
chemical principles, 77 
inactivators of metal 
catalysts, 79-82 
types of interactions, 95 
Fungicides 
absorption by soil, 105 
action of, 77-100 
activity coefficients, 96, 97 
captan, foliage-fungicides, 
113 
clays, role in absorption, 
105 
degradation by chemical 
reactions and micro- 
organisms, 106 
dosage response curves, 
explanation, 90 
formalin, soil-fungicides, 
109 
heavy metal and organic 
ions, 93-97 
mercaptide-forming organ- 
ometallic fungicides, 93 


metal catalyst inactivators, 
79 
organic matter, role in 
absorption, 105 
protectant type, 107 
2-pyridinethione 1-oxide 
disulfide, 104 
resistance of fungus spores, 
103 
Rhizobium spp, sensitivity, 
108 
soil, allyl alcohol, 109 
soil microorganisms, 
variable susceptability, 
106 
tetrahydrothiadiazine 
thione, 104 
toxicant-cytoplasm inter- 
actions, 97 
uptake, 95 
Fungi 
auxins effect, 5 
auxin production, 5 
dichlone, toxicity to spores, 
92 
diseases, phenol-poly- 
phenoloxidase system, 
210 
heterokaryosis and vari- 
ability, 51-76 
increase in phenolics due 
to fungi, 24 
pathogenic, IAA production, 
223 
pioneer, 251 
sensitivity to phytoalexins, 
359 
soil borne, 40 
soil invading, 251 
staling products, soil 
ecology, 133, 134 
treatment of spores with 
thiram, 89 
wilt inducing, 23 
Furanoterpenoids, 364 
Fusaria 
confirmation of hetero- 
karyon synthesis, 63 
effect of culture filterates, 
134 
identification, 135 
Fusaric acid, 306 
decarboxylation, 307 
Fusarium 
spp., 62, 109, 110, 111, 
117-18, 357, 364 
wilt resistance with 
Meloidogyne, 112 
chlamydospores, direct 
count in soil, 131 
chlorobromopropene, 
toxicity in relation to 
moisture, 104 
control with nematocides, 
111 
cotton wilt, 111 
dissemination on seed, 245 


distribution on seed, 245 
Meloidogyne, 112 
nematode (eel worm) 
interaction, 245 
on soy bean, 361 
soil relationships, 130 
stimulation by wounded 
host, 245 
tomato wilt, 304 
wilt, 111 
wilt of tomato, resistance 
reduction, 298 
wilt strains, effect of root 
damage on resistance, 
245 
coeruleum 
dry rot of potato tubers, 
117 
culmorum, 251 
fructigenum 
heterokaryons, 63 
lateritium 
heterokaryons, 63 
moniliforme, 10, 110, 115 
nivale 
snow mold of turf, thiram 
control, 113 
oxysporum, 112, 249, 251 
acriflavin tolerance, 
heredity, 67 
ethyleneoxide toxicity to 
F, oxysporum f, 
lycopersici, 104 
heterokaryons, 63 
in tomato, respiration, 
303 
oxysporum f, callistephi, 
109, 111, 136, 244 
oxysporum f, conglutinans 
in cabbage (Brassica), 
273 
oxysporum f, cubense 
cellulases and patho- 
genicity, 331 
pectinolytic enzymes, 342 
oxysporum f, gladioli, 109, 
113 
oxysporum f, lycopersici, 
117, 332 
growth regulators, 22 
race 1, 357 
wilt and cellulase, 331 
oxysporum f, nicotianae 
Fusarium tobacco wilt, 
111 
oxysporum f, pisi, 134, 
245 
virulence, 66 
oxysporum f, vasinfectum 
Fusarium cotton wilt, 11 
solani, 249, 250, 251, 357, 
361 
heterokaryons, 63 
solani f, phaseoli, 116, 
134, 135, 136, 138, 244 
bean root rot, 130 
isolation from soil, 133 
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on selective media, 132 

soil ecology, 133 

spore counts in soil, 131 
solani f, pisi, 134 


G 


B-Galactosidases 
induced enzymes, 332 
Galacturonic acid 
residue methylation, 22 
Gallic acid, 303 
Gallotannins, 212 
Gametes 
compatibility, 54 
Ganoderma pseudoferreum, 
129 
Garlic 
Sclerotium cepivorum, 
control with PCNB, 116 
Gases 
stack, tree injury, 44 
Gelasinospora tetrasperma 
nuclear migration, 56 
Genes 
virus-RNA, 178 
Gene-for-gene relationship 
host parasite system, 260 
Gene resistance 
major, 315 
Genetic basis 
of host reaction to viruses, 
191 
Genetic constitution 
of trees in related to 
climate changes, 45, 46 
Genetic control 
phytoalexins, 370 
rust virulence, 65 
smut virulence, 65 
Genetic information 
virus infection, qualitative 
aspects, 178-80 
Geographic races 
provenance, 38 
Germination 
cell wall degradation, 328 
Giant cells 
of Meloidogyne galls, 
biochemical analysis, 
221 
type of Meloidogyne, move- 
ment of organic 
materials, 221 
Giant cell formation 
from parenchyma cells, 
220 
tracheary element develop- 
ment, 220 
Gibberella 
fujikuroi (see also 
Fusarium moniliforme) 
‘bakanae' disease on rice, 
10 
saubinetii 
mutation, 62 
on potato, 302 
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Gibberellic acid, 212 
hormone produced by 
pathogen, 247, 248 
Gibberellins, 221, 223 
cell elongation, 19 
discovery, 10 
formation and action, 5 
Gladiolus 
tobacco ringspot virus, 148 
Gleosporium 
kawakamii, 310 
paulownia-tree 
(Paulownia) anthracnose, 
304 
olivarum 
‘self-toxin’ production, 
306 
8-1, 4-Glucan 
4-Glucanohydrolase 
(cellulase enzymes), 336 
B-1,4-Glucanase, 336 
Glucohydrolases, 336 
Glucomannans 
adsorption on cellulose, 
327 
Gluconolactones 
oligo-8-glucoside 
inhibitors, 341 
Glucose, 281, 327, 337 
catabolism, 20 
cellulase inducers, 331 
in monocotyledons, 20 
in peas, 20 
polymer, 326 
protection of enzymes 
against basic dyes, 95 
D-Glucose 
B-1,4 linked, 333 
6-1, 4-D-glucose polymer 
hydrolysis of 1,4 glucosidic 
linkages, 336 
Glucose-6-phosphate 
dehydrogenase, 210, 
268, 271 
Glucose catabolism 2, 4-D, 
20 
Glucosidase 
active on avenacin, 310 
B-glucosidases, 230, 300, 
337, 341 
action in vivo, 301 
from Stachybotrys atra, 
340 
inhibitors, 341 
Glucoside hydrolysis, 301 
-1,4 glucosidic linkages, 
327, 338 
cellulase inducing 
compounds, 331 
4-0-Glucosyl-2, 4-dehydroxy- 
7-methoxy-1, 4- 
bezoxazin-3-one 
wheat rust resistance, 281 
Glutamate, 272, 273 
Glutamic acid, 204, 269, 
270, 271, 272 
Glutamic acid dehydrogenase 
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NAD specific, 271 
Glutamic-aspartic trans- 
aminase, 272, 273 
Glutamic carboxylase, 272 
Glutamic decarboxylase, 273 
Glutamic dehydrogenase, 272 
NAD-linked, 273 
Glutamine, 204, 205, 270, 
272, 273 
Glutamine synthetase, 272 
Glutathione, 271, 277, 278 
reaction with dichlone, 92 
reductase, 305 
Glycerophosphate 
phosphate release, 21 
Glycine, 204, 275 
tritium labelled, 273, 279 
Glycine soja (soy bean), 151 
seed-borne virus trans- 
mission, 150 
Glycolic acid oxidase, 271 
Glycolysis, 266 
Glycolytic cycle, 231 
Glycoside(s), 281 
resistance to nematodes, 
229 
Glyoxylate 
cycle, 261 
Glyoxylic acid cycle, 269 
enzymes, 270 
Grapevine (Vitis) 
fanleaf virus (see virus) 
virus diseases, 149 
virus reinfection, 163 
Xiphinema index, 156 
yellow mosaic virus (see 
virus) 
Green pepper (Capsicum 
grossum) 
toxic antifungal compound, 
355 
Griseofulvin, 246 
Growth (of trees) 
radial growth, ponderosa 
pine, 36 
radial growth, western 
white pine, 37 
related to precipitation 
deficiency, 35 
Growth hormones (see also 
growth regulators and 
auxins), 224 
production in culture, 308 
Growth inhibitors, 207 
cinnamic acid, 25 
combinations, 25 
coumarin, 25 
increase in host, 25 
mode of action, 25 
stunting, 25 
Growth regulators, 212, 307, 
315 
accumulation of phenolics, 
24 
cell division, resistance, 
308 
disease control, 5 
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disease physiology, 19-25 
effect on phenolics 
metabolism, 24-25 
symptoms, 275, 276 
the mechanism of wilting, 
23-24 
in virus infection, 207 
mode of action, 19 
Guanylic acid, 178 
Gymnosporangium 
juniperi-virginianae 
(cedarapple rust), 262 
IAA synthesis, 14 
on Pyrus, 8 


H 


Halogenated hydrocarbons 
insecticides, 117 
toxicants, 117-18 

HCB (hexachlorobenzene) 
pelleted, onion seed 

protection, 118 
Tilletia foetida, 118 
toxicity to Tilletia caries 

(wheat smut), 118 

Heat injury 
broad leaf trees, 40 

Heavy metals 
inactivation of enzymes, 93 

Heavy metal inhibition 
carboxyl groups, 94 
mechanism, 94 
sulfhydryl groups, 94 

Helicobasidium mompa, 

357 
sweet potato, 302 
purpureum, 244 

Helicotylenchus, 227 

Helix 
aspera 

oospore germination, 386 
pomatia 
cellulases, 329 

Helminthosporium 

avenae 
spore germination, 310 
carbonum, 310, 311, 351, 

359 

gramineum 
heterokaryosis, 62 

on wheat, 312 

oryzae 
spore germination, 310 

sativum, 138, 251 
Bacillus mesentericus 

staling products, 60 
sativum 

heterokaryon formation, 

61 
heterokaryosis, 62 
spore recovery from soil, 

130 
virulence, 66 
turcicum 

spore germination, 310 
Hemicelluloses, 326 


hydrolysis, 329 
in primary cell walls, 327 
Hemicycliophora 
gall formation, 222 
gall inducing principle, 224 
Heparin 
anticoagulant, 313 
Herbicides, 222 
Heredity 
Cochliobolus sativus, 
anisomycin tolerance, 
67 
Colletotrichum lagenarium, 
acriflavine and philipin 
tolerance, 67 
Neurospora crassa, acri- 
flavine tolerance, 67 
Verticillium albo-atrum, 
acriflavine tolerance, 67 
Heterodera 
development in resistant 
plants, 228 
glycines 
hypersensitive reaction, 
soy bean, 228 
histopathology, 221 
rostochiensis, 221, 228 
enzyme secretion, 230 
hypersensitive reaction, in 
black night shade, 228, 
potato, 228, sweet 
potato, 228 
schachtii, 221 
enzyme secretion, 230 
gall extracts on healthy 
plants, 222 
trifolii, 221 
enzymes, 230, 231 
Heterokaryons 
abnormal function, 54 
anastomosis and cyto- 
plasmic interaction, 52 
arising by mutation, 53 
arising from binucleate 
sexual spores, 53 
Ceratocystis basicola, 63 
Colletotrichum lagenarium, 
62 
Coprinus lagopus, 54 
Cyathus stercorens, 54 
cytological data, 61 
discussion, 55 
Fusarium fructigenum, 63 
Fusarium lateritium, 63 
Fusarium oxysporum, 63 
Fusarium solani, 63 
Helminthosporium sativum, 
formation, 61 
mosaic colonies and 
heterokaryons, 
distinction, 52 
multiple, Puccinia 
graminis, 54, 55 
number of different 
associated nuclei, 54 
of heterogenic origin, 53 
of homogenic origin, 53 


rusts, 65 
Schizophyllum commune, 
54 
masking of mutations, 61 
stability, 56-58 
Heterokaryon dissociation 
Ascomycetes, mechanisms, 
57 
by oidia, Hymenomycetes, 


Fungi Imperfecti, 
mechanisms, 57 
Puccinia minussensis, 57 
Puccinia suaveolens, 57 
Schizophyllum commune, 
common A, 57 
Ustiago maydis, 57 
Heterokaryon formation, 55 
Heterokaryosis 
Alternaria solani, 64 
anastomosis, 53 
Ascomycetes, 51, 61 
avirulence, 57 
Basidiomycetes, 51 
Botrytis cinerea, 64 
Ceratocystis radicicola, 64 
conservation, Basidio- 
mycetes, 52, 57 
conserved by conjugate 
division, 52 
definitions, 51-53 
demonstration, 52, 59-61 
by hyphal tipping, 59 
by single cell recovery, 
59 
by single sporing, 59 
effect of nutritional 
deficiency, 65 
effect on physiology, 52 
Fungi Imperfecti, 51, 61 
fungicide, 57 
historical background, 51 
in Phycomyces nitens, 51 
in wild type strains, 65 
modern concept of, 51-53 
mutagenesis, 60 
origin, 53-55 
pathogenesis in rusts and 
smuts, 65 
pathogenicity, 65-66 
Phycomycetes, 61 
Phytophthora infestans, 65, 
382-83 
proof, 60 
Rhizoctonia solani, 64 
Sclerotinia trifoliorum, 64 
significance in plant 
pathogens, 65-68 
stability in Basidiomycetes, 
52 
techniques for demon- 
stration, 59 
tolerance to chemicals, 67- 
68 
Verticillium albo-atrum, 
stability, 64 


Heterokaryosis and variability 
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in fungi, 51-76 
Hexachlorobenzene (see 
HCB) 
Hexokinase, 201, 268 
Hexoses, 327 
Hexose- monophosphate 
shunt, 210 
rusted cereals, 20 
Hill reaction, 201 
Histidine, 223 
Histochemical studies 
of giant cells, 220 
of infected tissues, 298 
Homokaryons 
Hymenomycetes, nuclear 
migration, 56 
mutations, 61 
Schizophyllum commune, 
masking of mutation in, 
61 
Hormones 
growth, produced by 
pathogens, 248 
Hoplolaimus 
penetration and feeding, 
226 
coronatus 
in cotton roots, 225 
in pine roots, 225 
Hosts 
effect of parasite 
metabolites, 198 
effects on pathogen in soil, 
244-46 
infected, new protein 
synthesis, 273 
nutrition, resistance, 316 
pathogen tolerance, 244 
penetration, 264 
virus RNA, host genome 
interferance, 199 
Host antibiotics 
in seeds and seedlings, 245 
Host cell 
browning, growth of hyphae, 
312 
gelatinization, 312 
host virus relations, 173 
introduction of virus, 173 
mechanism for virus 
protein shell removal, 
187 
site of virus multiplication, 
173 
survival, 296 
tanning, 312 
virus spread between host 
cells, 174 
Host-parasite 
relations of rusts, 259-94 
relationships, 351 
system, gene-for gene 
relationships, 260 
Host-pathogen 
interaction, inorganic soil 
environment, 241, 242 
interactions, microbial 


HS, 


infections, 197 
Host plant physiology 
virus multiplication, 198 
Host resistance 
at root surface, 245 
due to rhizosphere, 243 
Host-soil microbial 
population, 242-44 
Host toxicity 
to fungi, 243 
Hurricanes 
disease vectors, 45 
Hydration 
increase, IAA induced, 21 
Hydrochloric acid, 313 
Hydrogen cyanide, 225 
Hydrogen ion 
metal competition, 81 
Hydrogen peroxide (H209) 
IAA substrate, 21 
Hydrogen sulfide (H2S) 
formation, 88 
metal catalyst inactivator, 
79 
ruduction to sulfur, 83 
reversal of silver toxicity, 
94 
Hydrolases, 336 
Hydrolytic enzymes 
action on cell walls, 22 
protopectin and cellulose, 
23 
nematode homogenates, 230 
Hydroxyl ion 
competition with base, 81 
competitor in chelation, 82 
Hymenomycetes 
compatability, genetic 
control, 54 
dikaryons, rusts, smuts, 
61 
heterokaryon dissociation 
by oidia, 57 
nuclear migration during 
dikaryotization, 55 
nuclear migration in homo- 
aryons, 56 
sodium taurocholate, 
dikaryon dissociation, 
57 
Hyperauxiny, 6, 7, 8, 9, 23 
Hyperplasia 
parenchyma, 23 
Hypersensitive death 
metabolic relations, 
297-98 
P, infestans, 298 
Hypersensitive reaction, 
201, 296-97, 311, 314, 
315, 357, 360 
biochemical reactions, 297 
necrogenous defense 
reactions, 297 
phytoalexin formation, 305 
time of death of intra- 
cellular hyphae, 312 
to nematodes, 228 
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to rusts, 265 
Hypertrophic responses 

to rusts, 8 
Hypertrophy 

IAA induced, 21 
Hyphal fusion 

Botrytis allii, 53 

Botrytis ricini, 53 


I 


IAA (indoleacetic acid), 5- 
18, 20-24, 209, 222, 
223, 259, 269, 275, 
276, 280 

C6/Cj ratio in respiration, 
307 
conversion of scopolin to 
SC, 24 
IAA decarboxylation, 16, 
18, 277 
IAA oxidase, 17, 18, 276, 
277, 308 
oxidase inhibition, 15-17 
oxidase inhibitors, 
chlorogenic acid, SC, 
24 
oxidase production, 17- 
19 
movement, xylem, 23 
protein complexes, 14 
quinone condensation 
products, 18 
inactivation by conden- 
sation, 24 
interaction with kinetin, 24 
interference in lignifi- 
cation, 24 
on rusted wheat, 
respiration, 307 
parasite production, effect 
on host, 262 
photoxidation, 24 
release of bound, 277 
synthesis, 261, 277 
by polyphenol action, 24 
from tryptophan, 24 
in presence of polyphenol 
oxidase, 24 
tissues of obligate parasite 
hosts, 308 
transpiration due to, 23 

IAN (indole acetonitrile), 6, 
10, 13, 259, 276 

Ice 

damage limiting slash pine 
range, 40 

Ice age, 32 

ILA (indole 3-lactic acid), 
13 

Imino acid, 205 

Immersion-tube techniques 

soil pathogens assay, 137, 
138 
Immune varieties 
control of soil-borne 
viruses, 163 
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Immunity 
in plants, 365 
Inactivators of metal 
catalysts 
fungicidal mechanism, 79- 
82 
Inclusion bodies 
TMV particles, 189 
Incompatability reactions 
cytoplasmic, 54 
Podospora anserina, 54 
Schizophyllum commune, 
54 
Indole(s) 
auxins, 12-15 
conversion to acetic acid 
derivatives, 12 
Indole-3-acetaldehyde, 12, 
13, 14 
K-Indole acetate 
effect on geotropism, 8 
effect on phototropism, 8 
radioactive, 15 
Indole acetonitrile (see IAN) 
Indole acetic acid (see IAA) 
Indole compound 
precursors, 278 
Indole 3-lactic acid (see ILA) 
Indole-3-pyruvic acid (IPyA), 
13, 14 
Infectable sites (virus) 
areas (size), 182 
number of particles 
required, 182 
Infected cells 
physiological alterations, 
297-308 
Infected tissues 
nuclear movement, 313 
protoplasmic strands, 313 
transport of substances, 
312 
Infection (see also virus), 
182 
bacteriophage, 199 
cushion development, soil 
pathogens, 244 
parasite metabolic 
products, 199 
respiration, 19 
systemic viruses, 200 
virus concentration needed, 
181 
virus infection, host plant 
wounding, discussion, 
181 
white pine blister rust, 
moisture required, 41 
Infectivity 
virus, discussion, 175, 
176 
Inhibition 
apoenzyme combination, 
79 
coenzyme combination, 79 
enzyme, 78, 79 
enzymes, fungicides, 77 


enzyme-inhibitor complex, 
78 
irreversible, enzymes, 78 
kinetics of enzyme activity, 
79 
metal activator 
combination, 79 
noncompetitive, enzymes, 
78 
noncompetitive, substrate 
concentration, 78 
metal requiring enzymes, 
79 
reversibility of enzyme, 79 
substrate combination, 79 
toxicity of 8-quinclinol to 
catalyst, 79, 80 
Inhibitors 
concentration, 78 
sites of enzyme action, 79 
Inoculum 
discussion and definitions, 
128 
effectiveness, influenced 
by soil environment, 127 
influence of environment, 
128 
influence of nutritional 
status, 128 
potential, capacity and 
intensity factors, 137 
potential, definitions, 128 
potential, reduction in soil 
by antagonists, 252 
quantitative measurement, 
128 
‘unit’ of assay, 128 
Insects 
oak wilt, spread of spores, 


behavior, climatic factors, 
45 
dissemination of diseases, 
45 
induced galls, 224 
Insecticides 
halogenated hydrocarbons, 
117 
halogenated hydrocarbon 
chlordane, 108 
phorate, systemic, 115 
Interference phenomena in 
virus 
virus relationships, 174 
Intermicellar substances 
solubilization, 331 
Intermediate metabolism, 
363 
Intracellular parasites 
observations, 311 
Invertase, 230 
Iodoacetamide 
Neurospora crassa, spore 
treatment, 91 
Iodacetate 
Neurospora crassa, spore 
treatment, 91 


Iodo reagents 
reaction with sulfhydryl 
groups, 92 
Ion uptake 
toxic to trees, 44 
Ipomeamarone (Cy5H9903), 
306, 360, 364, 366 
biosynthesis, 305 
formation, 357 
formation due to non- 
biological stimulants, 
358 
formation rate, 363 
formula, 2-methyl-2-(4- 
methyl-2-oxypentyl)-5- 
(3-furyl)-tetrahydro- 
furan, 356 
mol wt, 356 
Ipomoea batatas, 249, 250 
Iris 
Sclerotium rolfsii control, 
PCNB, 116 
Iron salts 
Na-dimethyldithio- 
carbamate, oxidation to 
thiram catalysed by, 84 
Neurospora sitophila, 
inhibition, 82, 83 
dithiocarbamates, keto 
acid metabolism, 83 
Irpex lactens 
cellulase, crystalline, 341 
filtrate, cellulolytic 
compounds, 340 
Isochlorogenic acid, 227, 
211 
Isocitratase, 261 
Isocitric dehydrogenase, 270 
Isocoumarin, 358, 359, 360 
formula: 3-methyl-6- 
methoxy-8-hydroxy-3, 
4-dihydroxyisocoumarin, 
356 
from carrots, (Cy1H4204), 
mol wt, 356 
Isoflavanoid 
synthesis, 365 
Isoleucine, 275 


J 


Japanese wheat, yellow 
mosaic virus (see also 
virus), 144, 158 


K 


Keithia thujina 
on western red cedar, 40 
Keto acid 
metabolism, zinc, copper, 
83 
1-Na- and Fe- salts of 
dithiocarbamates, 
83 
ziram, decarboxylase 
inactivation, 83 
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ziram oxidase inactivation, 
83 
a-Keto-glutaric acid, 269 
a-Keto-glutaric dehydro- 
genase, 261 
Kinetics 
enzymatic activity, 79 
enzymatic reactions, 77 
of enzymatic activity 
inhibition, 79 
Kinetin (kinins), 19, 221, 
223, 275, 280, 281 
conversion of scopolin to 
SC, 24 
DNA preservation, 275 
effect on onion root tips, 
280 
effect on protein 
metabolism, 274, 275 
IAA interaction in NA- 
synthesis, 280 
incorporation into NA, 275 
induced amino acid 
accumulation, ATP, 280 
interaction with IAA, 24 
RNA preservation, 275 
senescence in mono- 
cotyledons, 275 
Krebs cycle enzymes, 
fungicides, 83 


L 
Lactones 
accumulation, 24 
Lactose 


cellulase inducers, 331 
Lactuca (see also lettuce), 
159 
Laminarinase, 340 
Latex 
phosphate release in rust 
infection, 21 
Lead, 94 
Lead salts, 93, 97 
Leaf diseases, 40 
Leaf epinasty, 5 
Leaf hoppers 
transmitted virus, western 
X-disease, 205 
vectors of elm phloem 
necrosis, 45 
virus vectors, 45 
Leersia oryzoides 
rhizosphere, 407 
Lens 
auxin assay, 8 
Lesion formation 
growth rate, 295 
virus infection, 191 
Lespedega cuneata 
cellulase inhibitors, 342 
Lettuce (Lactuca), 159, 229 
big-vein virus (see virus, 
lettuce big vein) 
Rhizoctonia control, PCNB, 
116 
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Leucoanthocyanin, 342 
Ligand groups, 81 
Lignidambar styraciflua (see 
also sweet gum) 
dying, moisture deficit, 44 
Lignin 
decomposition, white-rot, 
330 
linkages to other materials, 
327 
phenolic constituents, 24, 
303, 304 
phenolic precursors, 310 
Lignification 
infected tissues, 315 
interference by IAA, 24 
Linum usitatissimum (flax), 
259 
Lipid synthesis 
yeast, 271 
Little leaf 
disease of short leaf pine, 
40 
Lolium, 177 
Longidorus 
attenuatus, 153 
NEPO viruses transmitted 
by Xiphinema, 153 
raspberry ring spot virus 
strain vectors, 155 
tomato black ring virus 
strain vectors, 155 
virus vectors, 146 
elongatus, 153, 155, 156 
chemical control with DD 
and PCNB, 164 
tomato black ring virus, 
154 
macrosoma, 153 
Loroglossum longibrac- 
teatum, 358 
Lycopersicon, 249 
esculentum 
grafting, 228 
peruvianum 
grafting, 228 
Lysine, 223 
Lysogeny, 399, 401 
Lysotypes, 405 


M 


Macrophomina phaseoli, 116 
chloropicrin toxicity, 104 
Malate synthetase, 261 
Malic acid, 269 
Malic dehydrogenase, 270 
Malic hydrazide, 222, 281 
Malonate, 202, 269 
inhibition of infected tissue, 
300 
metabolism, 270 
Malonic acid, 260 
Malt 
amylase inhibition, 82 
Maneb, 108 
Manganese 
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difficiency, 246 
Manganous ethylenebisdithio- 
carbamate 
citrate metabolism and 
synthesis, 81, 83 
Mannan 
microfibrils, 327 
Mannase, 332 
Mannose 
soft woods, 327 
Maple (Acer) 
sap streak, 39 
weather change, 41 
Mapson-Goddard system, 
278 
Marasmius foetidus, 303 
Marine borer cellulases, 329 
Melampsora, 259 
lini (flax rust), 259 
IAA oxidase enzyme, 18 
IAA production, 14 
mutation to virulence, 66 
lini 
nuclear exchange, 67 
race specific antigens, 
282 
Melanine like substances, 
303 
Meloidogyne (root-knot 
nematode), 219, 221, 
223, 229, 230 
breakdown of Fusarium 
wilt resistance, 112 
development in resistant 
plants, 228 
enzymes, gall formation, 
223, 229 
gall formation, 219 
giant cells histochemical 
studies, 220, 221 
giant cells, killing of 
resistant cotton roots, 
228 
giant cell formation, 220, 
228 
hypersensitive reaction 
in resistant tomato, 228 
IAA in nematode galls, 12 
IAA in poke weed galls, 
222 
IAA release, 223 
in pineapple, 219 
in rice, 219 
larvae, 219 
larvae entering roots, 228 
maleic hydrazide, gall 
formation, 222 
on tomato roots in sterile 
culture, 219 
penetration, 219 
penetration, cell walls, 
220 
physiology of gall 
formation, 222 
resistant Lycopersicon 
peruvianum, 228 
susceptabile Lycopersicon 
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esculentum, 228 
sweet potato resistance, 
228 
floridensis, 221 
hapla, 232 
root hairs on galls, 219 
secondary roots from 
galls, 220 
incognita, 112, 228, 229, 
232 
associated with Fusarium 
wilt, 111 
galls, 219 
hypersensitivity in 
tomato, 228 
javanica, 229 
IAA in Abelmoschus 
esculentus galls, 222 
Meractinomycin 
DNA-RNA information 
transfer, 190 
Mercaptan complex 
pH effect, 93 
Mercaptide-forming organ- 
omethallic fungicides, 
93 
Mercuric chloride, 358 
Mercury, 341 
salts, 93 
Meristems 
cellulase, 328 
Meristematic activity 
resistance, 314 
Messenger activity 
virus RNA, 199 
Metabolism 
of phenolic compounds, . 
300-5 
Metals 
equilibrium constants 
during chelation, 80 
reversal of chelation, 80 
Metal-activator combinations 
inhibition, 79 
Metal catalysts 
inactivators of azide, 
carbon monoxide, 
chelating agents, 
cyanide, dithiocarba- 
mates, hydrogen sulfide, 
thiols, 79 
Metal chelates (see chelates, 
metal), 80 
Metal ions 
pisatin formation, 358 
Metal sulfides 
dissociation constant, 82 
Methionine, 118, 275 
Methyl bromide, 163 
ammonium accumulation, 
108 
Ascomycete(s), Imperfecti, 
susceptability to, 109 
comparative tolerances of 
microorganism to 
fumigation, 108 
fungi, toxicity, 103 


fungicides, 106 
nematocides, 106 
soil toxicant, 106 
toxicity to Sclerotinia 
sclerotiorum and 
Sclerotium rolfsii, 104 
Methylcellulose, 341 
Methylisothiocyanate, 106 
generator, sodium N- 
methyl-dithiocarbamate, 
108, 110 
generator, tetrahydrothia- 
dizine thione, 110 
susceptability of fungi, 110 
Methyl-§-1, 4-oligogluco- 
sides, 334, 335 
Methyl-8-oligoglucosides, 
340 
3-methyl-6-methoxy-8- 
hydroxy-3, 4-dihydro- 
isocoumarin, phyto- 
alexin, 306 
Mevalonate, 305 
Mevalonic acid, 305 
Micelles, 336 
cellulose, 326 
Michaelis and Menten theory 
combination of enzyme and 
substrate, 78 
of enzyme reactions, 77 
Michaelis constant 
velocity constant of 
enzymatic reaction, 77 
Microbial infections 
host-pathogen interactions, 
197 
Microbial soil populations 
ecology, 242 
Microfibrils 
cellulose, 326 
localization in cell wall, 
327 
mannan, 327 
Microorganisms 
fungicide degradation, 106 
Microsclerotia 
killing, 103 
Mildew(s) 
powdery, 40 
of barley, 9 
of barley, IAA oxidase, 
16 
sporulation on barley, 267 
Mimosa wilt, 39 
Mistletoes (Phoradendron), 
39 
restriction by temper- 
atures, 40 
Moisture 
chlorobromopropene 
toxicity to Fusarium, 
Verticillium, 104 
chloropicrin toxicity to 
Sclerotium rolfsii, 104 
control of natural 
succession, 35 
moisture deficit, tree 


diameter growth, 35 
moisture stress, climatic 
changes, 31 
moisture stress, physio- 
genic diseases, 40 
white pine blister rust, 104 
Monocotyledon(s) 
glucose catabolism, 20 
senescense inhibition, 
kinetin, benzimidezole, 
275 
Monoiodoacetic acid, 358 
Monolinia fructicola, 357, 
361, 362, 364 
pisatin sensitivity, 359 
viciatin, and phaseolin 
sensitivity, 360 
Morphology 
change of soil fungi, 
environment and 
fungicides, 103 
Mortierella, 110, 111 
Mosaic colonies 
definition, 52 
destinguished from hetero- 
karyons, 52 
"Most probable number' 
(MPN) method soil 
assay, 135 
Mucor, 110 
Mucorales 
PCNB inhibition, 132 
Mulberry (Morus) 
chloropicrin, Rosellinia 
necatrix in roots, 104 
Mung bean [ Phaseolus 
aureus (mungo) | 
TNV infection, Olpidium 
brassicae, 161 
Mutagenesis 
in heterokaryosis and co- 
culture, 61 
Mutants 
of common-A Schizophillum 
commune, 61 
TMV, artificial mutants, 
200 
TMV protein coat, 200 
Mutation 
back mutation, Asperigillus 
nidulans, Coprinus 
lagopus, Neurospora 
crassa, Ustilago maydis, 
expression in homo- 
karyons, 61 
heterokaryons arising by, 
53 


making in homokaryons, 
Schizophyllum commune, 
61 

proof of heterokaryosis, 60 

rates, 60 

rust races, origin by, 165 

smut races, origin by, 165 

TMV, necrotic local 
lesions, 175 

virus, 175 
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Mycelium 
compatability, 54 
containing cellulose, 375 
Mycena citricolor (see 
Omphalia flavida) 
Mycorrhizal association 
special rhizosphere, 243 
Mycorrhizal development 
influence of soil micro- 
organism, 247 
Mycorrhizal inhibition 
Cylindrosporium, 43 
Myosotis arvensis, 153 
Myrica pennsylvanicum 
cellulase inhibitors, 342 
Myrothecium, spp, 109, 110, 
111 
cellulase, protoplast 
isolation, 331 
verrucaria, 337, 338 
cellulase, 340, 341 
tomato wilt and cellulase, 
331 
Myxobacteria 
cellulose decomposition, 
329 
Myzus persicae 
sugar beet yellow virus, 
156 


N 


NA (see nucleic acids) 
Nabam, 107, 108, 114 
soil drench, 113 
Nacobbus 
gall formation, 222 
NAD (nicotinamide adenine 
dinucleotide), 259 
NADH. 
eytodhrome 'c' reductase, 
271 
reoxidation, 270 
NADP (NAD-) phosphate, 259 
NADP-NADPHpg ratios, 271 
NADPHp, 268, 278 
cytochrome 'c' reductase, 
271 
glutathione reductase, 271 
Narcotic action 
fungicidal action and 
toxicity, 77 
Nasunine 
decolorization by antho- 
cyanase action, 301 
Natural succession 
control by moisture, 35 
Nectria haematococca 
uninucleate cells, 63 
Nematocides 
chloropicrin, 106 
DBCP, 116 
Fusarium control, 111 
methyl bromide, 106 
Nematodes 
animal parasitic, 
excretions, 224 
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cellulases, 329 
chloropicrin, gall 
penetration, 104 
culture in vitro, 231 
di-chlorophenyl diethyl 
phosphorothioate, 
nematode gall pene- 
tration, 104 
distribution, 154 
distribution of enzymes in 
species, 230 
ecological relationships, 
231 
ecology, 154 
ecology, soil type and 
climate, 157 
ectoparasitic, 224 
free-living, 154 
pathogenicity, host 
ranges, life cycles and 
ecology in relation to 
virus, 156 
virus vectors, 144 
effect of moulting on virus 
infectivity, 156 
efficiency of virus trans- 
mission, 154 
endoparasitic, 224 
enzymes, 225, 229, 230 
hydrolytic, 229, 230 
in saliva, 229 
pectolytic, 220 
secretion, 230 
galls, 219-24 
growth substances, 222 
galls, IAA, 223 
gall induction, plant growth 
substances, 224 
gall initiation, direct and 
indirect, 222, 224 
homogenates, enzymes, 
230 
host preference related to 
antigenic variants of 
viruses, 157 
infection, host response, 
219-40 
manner of virus trans- 
mission, 155 
mineral nutrition, 231 
obligate parasites, 231 
persistence of viruses, 155, 
156 
physiological studies, 232 
plant-virus-nematode 
relationships, 156-58 
proof of pathogenicity, 229 
proof of virus transmission, 
154 
relation to plants, 229-31 
resistance, 228, 232 
resistance, phenolic 
compounds, 228 
resistance, studied by 
grafting, 228 
respiration and enzyme 
activities of infected 
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tissues, 229 
root-infecting species, 231 
spiral, 227 
sterile culture techniques, 

229 
suitability as virus 

vectors, 154 
symptom production, 231 
time of virus transmission, 

155 
translocation of inhibitory 

substances, 228 
transmission of unstable 

viruses, 156 
virus vectors, 143 

Nematodes and polyhedral 
particle 
transmitted viruses (see 
'NEPO' under viruses) 
Nematode-borne viruses 
(see viruses, nematode- 
borne) 
NEPO (see virus, NEPO) 
Neurospora ' 
crassa, 54 
acriflavine tolerance, 
heredity, 67 
back mutation, 60 
captan uptake, 91 
heterokaryons, 52 
imcompatable hyphal 
fusions, 53 
iodoacetamide, 91 
iodoacetate, 91 
mating types, 52 
nuclear ratio, 58 
nucleir in conida, 61 
sitophila 
citrate metabolism 
inhibition, 82, 83 
conidia, 260 
tetrasperma 
nuclear migration, 56 
Neutral red 
vital stain, 300 
Nicotiana 
cellulase, 328 
lesions formation by CuSOq, 

KC104, and HCl, 313 
resistance to tobacco stunt 

virus, 164 
TMV, 162 
glutinosa, 183 

RNase dip to prevent 

virus infection, 183 

TMV local lesions, 

respiration, 209 
virus lesion formation, 

191 

wound closing in plas- 

molemma, 184 
glumbaginifolia, 378 
sylvestris (Java tobacco) 
virus lesion, 191 

Nicotine, 149 
Nitrification of soils 
suppression by 


SUBJECT INDEX 


fumigation, 108 
Nitrifying bacteria 
allyl alcohol toxicity, 106 
carbon disulfide toxicity, 
107 
chlorotrichloromethyl 
pyridine toxicity, 118 
sensitivity to fumigation 
and fungicides, 107 
Nitrobacter, 108 
Nitrogen 
deficiency, TMV synthesis, 
203 
Nitrogen metabolism, 203- 
6, 272-75 
Nitrosomonas, 108 
4-Nitro thiophenol, 84, 5, 
88, 89 
dimethyldithiocarbarnoyl- 
4-nitrophenyl disulfide, 
88 
reaction with captan, 91 
Nitrous acid 
deamination of amino 
groups, 175 
induced TMV mutants, 
amino-acid exchanges, 
179, protein coat, 179, 
symptoms, 179 
mutant induction, 200 
Nocardia, 103 
Non-keto acids, 269 
Norleucine, 118 
North American 
soil-borne cereal viruses, 
144, 164 
oat mosaic virus, resis- 
tant varieties, 164 
Nuclear 
recombination in the 
vegetative stage, 66-67 
Nuclear associations 
patterns in thalli, 52 
types, 52-53 
Nuclear exchange 
Melampsora lini, 67 
Puccinia graminis, 67 
rusts, origin of new races, 
67 
Nuclear fusion 
precocious, 57 
Nuclear gigantism 
IAA induced, 21 
Nuclear migration, 55-56 
in Ascomycetes, 56 
in Hymenomycetes during 
dikaryotization,: 55 
in Hymenomycete homo- 
karyons, 56 
nuclear selection, 56 
Sordariaceae, 56 
Nuclear movement 
infected tissues, 313 
Nuclear ratios, 58 
changes in Basidiomycetes, 
58 
effect of substrate, 58 


Neurospora crassa, 58 
Penicillium cyclopium, 58 
Nuclear selection, 56, 58 
nuclear migration, 56 
preferential, Coprinus 
fimentarius, Coprinus 
macrorhizus, Schizo- 
phyllum commune, 
preferential, 56 
Nuclei 
intracellular association, 
52 
pea, RNA synthesis, 189 
Nucleic acids (NA), 262 
acid phosphatases, 21 
bacteriophages, T-even 
group, 199, 200 
coding, 178 
coding of viruses, 179 
host, degradation, 206 
infections, 174 
infective, 197 
phenol extraction, 206 
phosphorous, virus 
diseased plants, 206 
separation from virus 
protein coat, 185 
soluble in buffer, 207 
virus, 173, 199 
virus multiplication, 
essentiality of host NA 
for RNA viruses, 190 
Nucleolus 
mass increase in virus 
infected cells, 188 
Nucleophilic compounds 
alkylating fungicides, 92 
Nucleotides 
acid phosphatases, 21 
sequence, virus, 178 
TMV, 174 
virus-RNA, minimum 
number, 177 
Nutritional deficiencies 
effect on virulence, 66 


oO 


Oak (Quercus) 
alternate host for fusiform 
rust, 42 
bud break, aecial fruiting 
and weather, 42 
Oratocystis fagacearum, 23 
red, death due to heat and 
drought, 44 
scarlet (Q. coccinea), 
death due to heat and 
drought, 44 
wilt, geography, 42 
wilt, nitidulid vectors, 45 
wilt, spread of spores by 
insects, 45 
wilt, wood borer vectors, 
45 
Oats (Avena) 
glucoside, avenacin, 310 


manganese deficiency, soil 
microorganisms, 246 
mosaic virus, soil-borne, 
145 
resistance, 310 
victoria varieties, 307 
Obligate parasites 
electron microscopy, 263 
host respiration, 19, 20 
IAA synthesis, 13, 14 
Obligate parasitism, 260 
Oceans 
COg absorption, 34 
Oidia 
Hymenomycetes, hetero- 
karyon dissociation, 57 
Oil palm, seedlings, 250 
Oligoglucosides, 333, 334, 
340 
Oligo-8-glucosides 
gluconolacton, inhibitors, 
341 
B-oligoglucosides, 340 
B-1, 4-oligoglucosides, 334, 
335 


Oligosaccharase, 340 
B-1, 4-oligosacchrides 
formation from transgluco- 


sidases, 328 
Olpidium 
broccoli, Olpidium host, 
161 


host range, 161 

brassicae, 116, 162 

big-vein of lettuce virus, 
145 

mung bean Phaseolus 
aureus (mungo), TNV 
infection, 161 

relationship to big vein 
virus, 160, 161 

transmission of big vein 
virus, 161 

transmission of TNV, 161 

vector relations, tobacco 
stunt virus, 160 

virus vector, 144 

Omega phage 

of Agrobacterium tume- 

faciens, 401 
Omphalia flavida (Mycena 
citricolor) 

IAA oxidase enzyme, 17 

leaf drop on coffee, Coleus, 
17 

Onion (Allium) 

HBC-seed pellets, 
protection against 
Urocystis cepulae, 118 

smudge, 308 

smudge inciter Colleto- 
trichum circinans, 352 

Oogonia 

globular, 375 

Oomycetes 
diploidy, 384 
Oospore 
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germination, 376 
Ophiobolus 
graminis, 251, 357 
growth, 43 
graminis var, avenae, 310 
Orcheomyces hircini, 357 
Orchid 
Rhizoctonia repens, 351 
toxic compounds, 355 
Orchinol (Cy gH 603), 360 
antimicrobial spectrum, 
359 
formation and distribution, 
358 
formation in orchid tubers, 
357 
formation, rates, 363 


formula: 9, 10-dimethoxy- 
6-hydroxy-phenanthrene, 
356 
mol wt, 356 
Orchis 
militaris, 358 
morio, 358 


Organic acids, 260 
metabolism, 203 
salt dissociation constant, 
82 
Organic compounds 
arsenic, mercury, tin, 
reaction with thiols, 93 
Organic matter 
fungicide absorption, 105 
Organism 
organism-soil interactions, 
103 
Organometallic compounds 
reversibility of reactions, 
93 
thiols, 93 
Ornamentals 
Rhizoctonia, PCNB control, 
116 
Oxalis 
alternate host of P. sorghi, 
282 
cellulase, 328 
Oxgall, 132 
Oxidants 
benzoyl peroxide, 83 
sulfur, 83 
thiram, 83 
Oxidant increase, weather, 
44 
Oxidant injury 
eastern white pine (Pinus 
strobus), 43 
Oxidase(s), 314 
Cu-containing, 304, 305 
detoxification of fungal 
toxin 15 
disease r. sistant tissues, 
304 
ziram, keto acid oxidase 
inactivation, 83 
Oxidation 
ferbam to thiram, 84 
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Oxidative decarboxylation, 
308 
Oxidative metabolism 
inhibition by narcotics, 297 
Oxidized polyphenols, 212 
Oxygen uptake 
in response to wounding, 
313, 314 
Oxythiamine 
rust inhibition, 275 
Ozone 
damage to tobacco (bright 
leaf), 44 
damage to white pine 
related to weather, 40, 
44 
influence of climate, 31 


P 


Paecilomyces, 111 
elegance, 338 
Panagrellus redivivus 
enzymes, 230 
Pancreatic amylase 
bimodal inhibition curve, 
90 
inhibition by 5, 7-dichlioro- 
8-quinolinol, 82 
Parafluorophenylalanine 
blocking of RNA replication, 
190 
Parasite 
effect of toxins on host, 315 
effect on host due to 
metabolites, 198 
facultative, lesion 
formation, 313 
metabolic products related 
to infection, 199 
Parasitism 
without pathogenesis, 248 
Parenchyma 
hyperplasia, 23 
protoplasts, 23 
Pasteur effect, 226 
Pathogenic fungi, 19 
Pathogenicity 
heterokaryosis and patho- 
genicity, 65-66 
phenomenon, 354 
Pathogens 
behavior and climate 
change, 4-43 
competitive saprophytic 
ability, ecology, 249 
control in sterilized soils, 
251 
distribution in relation to 
host roots, 244 
ectotrophic growth of soil 
fungi, 244 
effect on host, 247-48 
effect on soil microbial 
population, 248-50 
evolution, escape from 
soil environment, 243 
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host development and 
symptoms, 248 
limitation due to weather, 
41 
persistance in resistant 
hosts, 248 
persistance in symptomless 
carrier species, 248 
spread in host, modifi- 
cation, 197 
symptom expression, 
modification, 197 
synergistic actions, 249-50 
Paulownia tree 
phenols, 304 
tree anthracnose, caused 
by Gleosporium 
kawakamii, 304 
PCNB (pentachloronitro- 
benzene), 116, 132, 133 
control of Rhizoctonia in 
crucifers, lettuce, 
cotton, potatoes, 
ornamentals and conifer 
seedlings, 116 
Longidorus elongatus, 
chemical control with 
DD and PCNB, 164 
Sclerotium cepirorum, 
control in garlic, 116 
Sclerotium rolfsii, control 
in iris and peanuts, 116 
Peas (Pisum), 229 
early browning virus, 144 
(see also virus) 
glucose catabolism, 2, 4-D, 
20 
Peach (Prunus persica), 205 
immunity to nematode- 
borne viruses, 164 
transmission of tomato 
ring spot virus, 149 
Peanuts (Arachis hypogaea) 
Sclerotium rolfsii, control 
in peanuts with PCNB, 
116 
Pear (Pyrus) 
resistance to Alternaria 
kikuchiana, 307 
Pectic enzymes, 23 
Pectic molecules 
demethylation, 22 
in healthy and diseased 
plants, 22 
soluble, IAA influenced 
synthesis, 22 
Pectic substances, 326 
growth regulators and 
resistance, 308 
primary cell wall, 327 
Pectin, 230, 305, 330 
demethylation by pectin 
methylesterase (PME), 
22 
enzyme synergism, 250 
Pectin metabolism 
auxin effects, 22-23 
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Pectinase, 304, 305 
Pectinmethylesterase (PME), 
230 
binding to cell wall, 22 
pectin demethylation, 22 
Pectinolytic enzymes, 331, 
342 
Pectolytic enzymes 
action on cell walls, 22 
nematode, 221 
resistance to, 22 
Pelargonidin-3-glucoside 
resistance to anthocyanase, 
301 
Pellicularia, 244 
filamentosa 
pectinolytic enzymes, 331 
resistance, 354 
Penicillin, 132, 246 
Penicillium, 109-11, 113-14, 
118 
citrinum, 112 
cyclopium 
nuclear ratio, 58 
expansum 
pentachlorophenate 
toxicity, 104 
luteum, 110, 112 
nigricans, 112 
notatum 
heterokaryosis and dual 
phenomenon, 62 
paxilli, 116 
vermiculatum, 109 
wortmanni, 110 
Penititol, 269 
Pentachlorophenate 
toxicity to Aspergillus 
flavus, 104 
toxicity to Penicillium 
expansum, 104 
Pentose phosphate shunt 
(also called PP shunt, 
or PP pathway), 231 
Pentoses, 327 
Pepper (Capsicum), 229 
Peptides, 224 
Periodate oxidation 
TMV-RNA, 177 
Peronospora manshurica 
oospore germination, 386 
Peroxidase, 229, 273, 304- 
10 
activity, 21, 201 
ferrous, formation, 17 
Peroxide 
covalent, 85, 86 
Petunia 
pollen, infected by tobacco 
rattle virus, 152 
pH 
chelates, dissolution in acid 
pH, 81 
chelates, precipitation at 
high pH, 81 
dithiocarbamate, oxidation 
at low pH, 89 


effect of pH on reactions 
with dyrene, 92 
in cytoplasm, enzyme 
interaction with 
alkylating groups, 93 
sodium dimethyldithio- 
carbamate oxidation, 84 
Phages 
behavior in plant tissues, 
414 
classification, 298-402, 399 
counting of bacterial cells, 
409-11 
culturing, 403 
DNA, 401 
host range and strain 
specificity, 399 
immunity to superinfection, 
401 
isolation techniques, 298 
movement in plant tissues, 
414 
multiplication in plant 
tissues, 414 
mutants, 405 
mutants in culture, 402, 
403 
seed treatment, 413 
serology, 399 
sources and isolation, 387- 
89 
temperate, 399 
temperate, classification, 
401 
use for disease control, 
413-14 
virulent, 399 
virulent, plaque formation, 
399 
Xp-8 phage of Xanthomonas 
pruni, 401 
Phaseolin, 361 
phytoalexin, 357 
Phaseolus 
TMV local lesions and 
respiration, 209 
vulgaris 
cellulase, 328 
Phellinus ignarius 
enzyme production during 
wood decay, 330 
Phenols 
dihydric, 300 
extraction of nucleic acids, 
206 
monohydric, 300 
toxicity to nematodes, 227 
Phenol oxidase, 304-10 
Phenol-polyphenoloxidase 
system 
defensive system of plant, 
210 
fungus diseases, 210 
virus diseases, 210 
Phenolic(s), 280, 309, 310 
accumulation, 315 
accumulation, growth 


regulators, 24 
effect on auxin metabolism, 
24 
IAA cofactors, 17, 18 
IAA oxidase inhibition, 18 
in infected tissues, 303, 
304 
increase in response to 
infection, 24, 300 
lignin constituents, 24 
oxidation to o-quinones, 
282 
oxidation rates, 282 
precursors to lignin, 310 
reaction with tryptophan, 
308 
substances, plant resis- 
tance, 342 
tanning of cells after death, 
315 
Phenolic derivatives, 260 
cinnamic acid, 25 
coumarin, 25 
Phenolic glucosides, 300 
aglycons, 315 
stability, 300 
Phenolic metabolism 
effect of growth regulators, 
24-25 
O-Phenyl phenol, 132 
Phenylmercuric acetate 
inhibition of pancreatic 
amylase, 90 
reaction, 93 
Phenylmercuric salts 
reactions with SH- 
enzymes, 93 
Philipin 
heredity of tolerance in 
Colletotrichum 
lagenarium, 67 
tolerant strains of 
Colletotrichum lagen- 
arium, 62 
Phloem nevrosis of Elm 
(Ulmus) 
vectored by elm leafhopper, 
45 
virus disease, 45 
Phloretin 
aglycone, 304, 311 
oxidation and toxicity, 311 
Phloridzin 
apple glucoside, 303 
phloretin-phytoalexin like 
compounds, 357 
Phoma, 110, 111 
betae, 113 
terrestres 
virulence, 66 
Phomopsis 
lokoyae 
Douglas-fir, 40 
strobi 
canker on Pinus radiata, 
41 
Phoradendron 
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leafy mistletoe, restriction 
by low temperature, 40 
Phorate (insecticide) (O, O- 
diethyl S-(ethylthio- 
methyl) phosphoro- 
dithioate), 115 
derivatives found in plants, 
115 
cotton post-emergence 
damping-off, 115 
cotton seed treatment, 115 
toxicity to fungi, 115 
translocation in plants, 115 
Phosphatase 
alkali, 299 
Phosphatases acid, 207, 280 
in infected tissues, 21-22 
levels in infected tissues, 
22 
Phosphates 
dissociation constants, 82 
Phosphoenol pyruvate, 301 
Phosphoglucoisomerase, 268 
Phosphoglucomutase, 201, 
268 
6-Phosphogluconate, 210, 
271, 278 
6-Phosphogluconate dehydro- 
genase, 268 
Phosphorothiolate sulfone 
anti-cholinesterase agent, 
115 
Phosphorus 
absorption, 307 
in virus infected plants, 
206 
metabolism enzymes, 
infected plants, 206, 207 
solubilization by micro- 
organisms, 246 
Phosphorylation 
dichlone, inhibition, 92 
oxidative, 266, 271, 302, 
306 
Photoreactivation 
potato 'X' virus, 185 
TMV, 185 
virus, 185 
Photosynthesis 
transformation, 325 
photosynthesis and 
physiology influenced by 
climatic changes, 31 
Photosynthetic 
phosphorylation, 20 
Photoxidation 
IAA, 24 
Phycomyces nitens 
heterokaryosis, 51 
Phycomycetes, 110 
heterokaryon formation, 55 
selectivity of dexon, 114 
specific toxicants, 114 
Phyllosphere, 241 
Phylloxera 
control by CSg, 107 
Phymatotrichum 
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sclerotia, 129 
Physiogenic diseases 
climate, 43-44 
moisture stress, 40 
toxic gases, 40 
water excess, 40 
Physiogenic disturbances 
influenced by climatic 
changes, 31 
Physiology 
fungicidal action 77-100 
fungicidal action, effect of 
altered physiology, 104- 
5 


of obligate parasitism and 
growth regulation, 307- 
8 
of rusts, 259-94 
of virus infected plants, 
197-218 
photosynthesis, influence 
of climate, 31 
virus infected plants, 
pathological, 200-11 
Phytoalexins, 280, 306, 315, 
351-74 
assay techniques, 355 
biological activity, 358 
biosynthesis, 363-65 
cessation of parasite 
growth in vivo, 354 
distribution in host tissues, 
363 
dosage response curves, 
366-68 
drop-diffusate assay 
technique, 355 
formation, 298, 362, 365 
age of plant tissue, 361 
effect of inoculum 
concentration, 361, 362 
effect of storage 
conditions, 361 
enzymes, 365 
narcotics, 365 
rates, 362, 363, 368 
related to hypersensi- 
tivity, 305-6 
respiratory rate, 365 
stage of plant maturity, 
360, 361 
temperature effects, 361 
time relationships, 362- 
63 
general and histological 
observations, 353 
genetics, 370 
host origin, 358 
host specificity, 358 
3-methyl-6-methoxy-8 
hydroxy-3, 4-dihydro- 
isocoumarin, 306 
mode of action, 360 
nature and mode of action, 
352 
phaseolin, 357 
physiological factors of 
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formation, 360-62 
resistance to rusts and 
mildews, 281 
structural formulas, 367 
temperature effect on 
resistance, 364 
theory, 352-53 
theory, post-infection 
toxin increases, 356 
toxicity, 306, 311 
variation in dosage 
response, 369 
viciatin, 357 
Phytoalexin-like compounds 
phloridzin, phloretin, 357 
Phytonivein 
toxin of Fusarium 
oxysporum f, niveum, 
307 
Phytophthora, 46, 109-14, 
132 
asexual structures, 357 
asexual variation, 379-83 
assay techniques, 136 
conditions favoring 
oospore production, 385 
diploidy, 388 
genetic bases for 
variation, 386 
heterokaryosis, 382-83 
heterothallism, 382 
heterothallism, 384 
heterothallism with homo- 
thallic tendencies, 384 
homothallic-heterothallic 
strains, 382 
induced mutation, 386 
inter-, and intra-specific 
crosses, 386 
killing of Pinus radiata, 
41 
multinucleate zoospores, 
382 
mutation and ‘adaptive 
parasitism', 379 
nuclear ontogeny, 
sporangium, 382 
of pepper, mating types, 
386 
oospore germination, 386, 
388 
PP pathway in potato 
tubers, 268 
root rot of Douglas-fir, 39 
sexuality, 383-86 
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118, 375, 378, 380 
American chestnut losses, 
40 
influenee of climate on 
spread, 42 
northward movement, 46 
root rot of Douglas-fir, 
42 
sexuality, 385 
citrophthora 
sexuality, 385 
cryptogea 
sexuality, 385 
drechsleri, 379 
sexuality, 385 
erythroseptica, 110 
nuclear ontogeny of 
oospore, 384 
fragariae, 375 
loganberry race, 377 
oospore and sporangial 
incidence, 377 
pathogenic variation, 377 
race identification, 377 
heveae, 378 
hibernalis, 380 
himalayensis 
nuclear ontogeny of 
oospore, 384 
infestans, 297-98, 300, 
303-4, 310-11, 313-14, 
352 
‘adaption’ of races by 
host passage, 381 
‘adaptive parasitism', 380 
antheridia induction by 
starvation, 385 
flagellar characteristics, 
375 
growth on synthetic 
media, 383 
heterokaryosis, 64, 382 
histochemical study of 
invasion into potato, 
299 
hypersensitive reaction, 
297 
hyphal anastomosis, 383 
infection of potato, 
cytology and physiology, 
353 
international race 
classification system, 
376 
mating (compatability) 


velocity, 296 
physiological hetero- 
thallism, 384 
potato race, 376 
race plasticity and 
separation, 377 
respiration of infected 
cells, 299, 300 
rise and decline of races, 
381 
special potato races, 376 
tomato race, 376 
types of races, 381 
variation due to mutation 
and physiological 
adaption, 381 
variation in pathogenicity, 
376-77 
variations in sexuality, 
385 
zoospore fusions, 383 
megasperma var, sojae, 
379 
nicotianae var, parasitica 
nomenclature, 378 
palmivora, 368 
cacao and rubber groups, 
on avocado, macadamia 
nut, okra, castor bean, 
and pineapple, 378 
sexuality, 385 
parasitica, 117, 377 
box wood root rot, 378 
heterothallism, 382 
host specificity, 378 
ivy root rot, 378 
Nicotiana longiflora 
resistance, 378 
on sweet orange, 378 
petunia root rot, 378 
2-pyridinethione 1-oxide 
disulfide, 104 
tetrahydrothiadiazine 
thione, 104 
parasitica var. nicotianae, 
375 
black shank disease of 
tobacco, 378 
cultural variation, 378 
increase in virulence, 380 
pathogenicity, 378 
parasitica var, rhei, 378 
sporangia, 380 
parasitica var, sesami 
on Sesamum orientale, 


somatic recombination, types, 386 378 
386 mutations of zoospores, phaseoli, 379 
sporangial size, taxo- 380 a-Picolinic acid, 306 


nomic criterion, 380 
variation in genus, 375-96 
variation, nutrition 


new races, 377 
new races from sexual 
reproduction, 386 


Pimaricin, 133 
antifungal antibiotic, 132 
Pines (Pinus) 





response, 383 
arecae, 378 
cactorum, 251, 379 
meiosis, 384 
nuclear ontogeny, 383 


cinnamomi, 110-11, 113-15, 


on immune or resistant 
hosts, 380 

oospore production, 383, 
385 

parasexuality, 382 

penetration of host, 


damping-off control by 
allyl alcohol, 109 

eastern white (P. strobus), 
oxidant injury, 43 

emergence tip burn on 
eastern white, 43 


loblolly (P. taeda), 
drought, 38 
rust susceptability, 42 
seedling survival, 38 
lodge pole (P, contorta), 
decline, 43 
longleaf (P. palustris), 
rust susceptability, 42 
ozone damage to white 
pine, 44 
ozone damage to white 
pine related to weather, 
40 
pine-juniper woodland, 39 
pinyon, 40 
pitch pine (P. rigida) 
canker, 39 
ponderosa (P, ponderosa), 
39 
commandra rust, 40 
provenance, 38 
radial growth, 36 
tree ring width, 35 
Ribes, white pine blister 
rust, 41 
slash (P. elliotii), ice 
damage limiting range, 
40 
rust susceptability, 42 
southern, black root rot of 
seedlings, 42 
sugar (P, lambertiana), 
blister rust spread, 41 
turpentine, pitch streak 
associated with drought, 
44 
weather change effect on 
pitch streak, 41 
western white (P, 
monticola), pole blight, 
31, 36, 43 
radial growth, 37 
ring analysis, 35 
white pine blister rust, 
moisture relationships 
and teliospore 
formation, 41 
wood, 327 
Pineapple, 219 
Pink root of onion 
Pyrenochaeta (Phoma) 
terrestris, 133 
Pinocytosis 
description, 183 
ectodesmata, pinocytosis 
and virus uptake sites, 
184 
in plant cells, 184 
resemblance to virus 


uptake, 183 
Pinosylvine, 330 
Pinus 

ponderosa 


Diplodia pinea wood rot, 
41 
radiata 
canker fungi, Diplodia 
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pinea and Phomopsis 
strobi, 41 
Diplodia pinea wood rot, 
41 
Phytophthora killing on 
heavy soil, 41 
Pipecolic acid, 205, 212 
accumulation in virus 
diseased tissues, 205 
Piricularia oryzae, 307, 
309, 312, 366 
ferulic acid, rice cells, 
307 
pisatin sensitivity, 359 
resistance to rice blast, 
296, 297 
Piricularin 
toxin of Piricularia oryzae, 
307 
Pisatin (3-hydroxy-7- 
methoxy-4', 5’- 
methylene-dioxychroma- 
nocoumarin), 356, 363, 
370 
(Cy7H 40g) and mol wt, 
356 


distribution, 358 
distribution in tissues, 362 
dosage response curves, 
366 
formation, aerobic 
conditions, 364 
formation in pea pod endo- 
carp, 358 
Monolinia fructicola on 
peas, 356 
phytoalexin, 306 
selective toxicity related to 
pathogenicity, 359 
synthesis, 365 
Pisum 
ayense, 369 
elatius, 369 
sativum, 249, 369, 370 
infection by Erysiphe 
cichoracearum, 280 
infection by Uromyces 
fabae, 280 
Pits 
bordered, effect of pectic 
enzymes, 23 
Pitch streak of turpentine 
pines 
associated with drought, 
44 
weather effect, 41 
Plant 
defense reactions, parasite 
toxins, 306-7 
disease, growth regulators, 
5-30 
disease, oxygen 
consumption, 20 
extracts, diseased, fungi- 
toxicity, 359 
galls, nematode induced, 
219-24 


455 


hormone uptake by roots, 
247 
plant-nematode-virus 
relationships, 156-58 
Plant infection tests 
soil pathogen assay, 138 
Plant pathogens 
direct assay, 127 
heterokaryosis, 61-65 
host-pathogen interaction, 
241 
identification with phages, 
402-5 
significance of hetero- 
karyosis, 65-68 
soil, biology and ecology, 
291 
soil-borne, control, 101 
Plant pathogen populations 
in soil, direct assay, 127- 
42 
Plant pathogenic fungi 
adaption, 60 
Plant tissue culture 
rusts, 263 
studies on gall formation, 
224 
Plantago 
TMV, 162 
Plaque formation 
virulent phages, 399 
Plasmodiophora brassicae, 
116, 117 
assay by crucifer seedlings, 
138 
Plasmolemma 
repair of damage, 183 
virus passage, 183 
Pleurage anserina 
nuclear migration, 56 
PLRV (see virus, PLRV) 
Podospora anserina 
incompatability reactions, 
54 
Poke weed 
Phytolacca americana, 222 
Pole blight 
of western white pine, 31 
Polio virus 
DNA synthesis, require- 
ment for synthesis, 190 
Pollen 
virus concentration in, 150 
Polygalacturonase, 230 
Polygalacturonic acid, 305 
Polygenic (quantitative or 
field) resistance, 295 
Poly-8-glucosidase, 337 
Polymerization (D. P.), 
degree of, 326 
Polymixin B, 132 
Polyol, 269 
Polypectate, 305 
Polypherrols, 164 
Polyphenol 
oxidation products, 354 
Polyphenol action 
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on IAA synthesis, 24 
Polyphenol oxidase, 17, 18, 
20, 229, 271, 308, 311 
IAA inactivation, 24 
IAA synthesis, 24 
activation, 191 
activity, 227 
in virus infected tissue, 
207 
Polyphenyl oxidase, 201, 261 
hypersensitivity reaction, 
201 
Polyporus versicolor 
cellulases, 341 
wood decay, 330 
Polysaccharase, 340 
Polysacchrides, 327 
biosynthesis, 328 
in primary cell walls, 327 
Polysulfide 
free radiculs of sulfur, 88 
Poria monticola 
wood decay, 330 
Porphyra 
microfibril materials, 327 
Potassium chloride (KC1) 
activity coefficients, 97 
ionic strength of chelate, 
81 
Potassium hypochloride, 313 
Potato (Solanum), 229, 302, 
313 
black heart, environmental- 
metabolic relationships, 
2 
control of Rhizoctonia with 
PCNB, 116 
degeneration disease 
(Abbaukrankheit), 208 
internal necrosis (spraing) 
tobacco rattle virus, 152 
late blight, 1 
late blight, leaf roll 
(PLRV), 11 
late blight, peroxidase 
activity, resistance, 309 
leaf roll virus (PLRV) (see 
also virus) 
scab, resistance due to 
phenolics, 309 
Streptomyces scabies, 
common scab of potato, 
116 
toxic antifungal compounds, 
355 
tuber, enzyme activity in 
injured tissue, 304 
Powdery mildews 
dry weight increase, 278 
ectoparasitic, 259 
effect of conidia extracts 
on host, 280 
in barley, enzyme 
activities, 268 
infected tissues, tempera- 
ture, 272 
of barley, 270, 271, 314 
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physiological studies, 259 
respiration, 265 
PP (see also pentose 
phosphate)-pathway (or 
PP=shunt, or PP-cycle), 
261, 267, 269, 277, 278, 
301 
COg production, 270 
dehydrogenase(s), 261, 268 
enzymes, 268 
glucose breakdown in 
diseased tissues, 301 
infected tissues, 302 
sensitivity to fluoride, 268 
TCA (tricarboxylic acid), 
259 
Pratylenchus, 227 
lesion formation, 224, 225 
lesion formation, aseptic, 
224, 225 
penetration and feeding, 
roots, 225 
minyus 
lesions, tobacco, 225 
pathogenicity proof, 229 
penetrans 
enzymes, 231 
enzyme secretion, 230 
in apple roots, 228 
in apple root culture, 225 
in peach root culture, 225 
penetration, 225 
phenolic compounds in 
host, 225 
pratensis 
gall extracts on healthy 
plants, 222 
on yam roots, 225 
zeae 
enzymes, 230 
Precipitation 
deficiency related to tree 
growth, 35 
species composition, 39 
Primary walls 
composition, 327 
Proline, 205, 212 
Prophage, 401 
Protease, 250 
Protein(s), 260 
breakdown in diseased 
plants, 14 
code of tobacco necrosis 
satellite virus, 178, 
179 
coding in viruses, 178 
enzymes, 78 
precipitation by heavy 
metals, 93 
reaction with dichlone, 92 
reaction with phenyl- 
mercuric salts, 93 
synthesis, 262, 271, 280 
synthesis in vitro, 179 
TMV, coat separation from 
NA, 185 
TMV, irradiation effect on 


coat separation, 185, 
187 
virus, 173 
virus infected plants, 
abnormal, 203 
Protocatechuic acid 
resistance to onion smudge, 
308 
Protopectin 
hydrolytic enzyme effects, 
23 
Protoplasmic membranes 
uptake of infectious virus 
particles, 182 
Protoplasmic movement 
in amoeba, 313 
in infected potato tissues, 
313 
polarity, 313 
Protoplasmic reactions 
to stimulants in Spirogyra, 
313 
Protozoa 
cellulolytic activity, 329 
Provenance 
adaptions among progeny, 
46 
geographic races, 38 
ponderosa pine, 38 
Pseudomonads 
tryptophan metabolism, 15 
Pseudomonas, 103, 108, 312 
pathogenicity tests, 404 
polyvirulent phages, 403 
aeuginosa 
phage host, 400 
atrofasciens 
phage host, 400 
cannabina 
phage, 400 
coronafaciens 
phage host, 400 
lachrymans 
phage, 400 
marginalis 
phage, 400 
mori 
phage, 400 
mors-prunorum 
phage host, 400 
phaseolicola 
bacterial seed infection, 
407 
phage host, 400 
pisi 
bacterial seed infection, 
407 
phage, 400 
solanacearum, 23, 399, 
401, 414 
bacteriocin, 402 
cellulolytic activity and 
pathogenicity, 331 
control, 413 
IAA synthesis, 14 
in tobacco roots, 16 
in tomato, 5, 24 


lysotypes, 404 
phages, 398, 400 
syringae 
phage host, 400 
tabaci 
control, 413 
dehydrogenase activation, 
268 
phage, 400 
tomato 
phage host, 400 
Puccinia, 259 
carthami, 6, 276 
on safflower, 259 
on Salix, 8 
stem elongation of 
safflowers, 275 
coronata 
oats, 276 
virulence locus, 64 
graminis, 275 
on wheat, 259 
on wheat, infection, 263 
on wheat, light, tempera- 
ture, 263 
graminis var, tritici, 268, 
270 
electron microscopy, 263 
major components of 
uredospores, table, 261 
mixed uredospore 
inoculations, 54 
multiple heterokaryons, 
54, 55 
nuclear exchange, 67 
races and biotypes, 259 
resisistance, 351 
variation, cytoplasmic 
control, 386 
helianthi, 271 
germinating, uredo- 
spores, 273 
lactuca 
in lettuce tissue culture, 
279 
minussensis 
heterokaryon dissociation, 
57 
recondita, 275 
host penetration, 264 
sorghi 
serology of races, 282 
suaveolens 
heterokaryon dissociation, 
57 
Puromycin 
protein synthesis inhibitor, 
262 
Pyrenochaeta, 110 
terrestris (see also Phoma) 
pink roct of onion, 133 
Pyridine ring, 306 
2-pyridinethione 1-oxide 
disulfide 
Phytophthora parasitica, 
104 
soil fungicide, 104 
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Pyridoxal phosphate 
coenzyme, 273 
Pyrogallol, 17, 18 
Pyroligneous acid, 118 
Pyrus 
Gymnosporangium, 8 
Pyruvic acid, 269 
glucose breakdown, 20 
Pyruvic dehydrogenase, 261 
Pythiaceous fungi 
selective medium, 132 
Pythium, 46, 103, 109-13, 
117, 132, 250 
allyl alcohol, toxicity, 
106 
control by captan, 107 
control by thiram, 107 
diploidy, 388 
fumigation, 109 
aphanidermatum, 114, 115 
arrhenomanes, 110 
debaryanum, 113, 115 
meiosis, 384 
mamillatum, 251 
ultimum, 113-16 


Q 


Quercus (see oak) 
8-Quinolinols 
catalyst inactivators, 79 
citrate metabolism and 
synthesis, 83 
Cu-8-quinolinolate, 80 
dosage response curves, 
90 
toxic mechanism, 82 
Quinones, 210 
detoxification, 311 
production from phenolics, 
311 
reaction product of 
dichlone, 92 
reductase induction, 191 
o-Quinones, 210, 282 
Quinone reductase, 271 


R 


Radicals 
free, dissociation, 86 
Radioactive precursors 
incorporation in rusted 
leaves, 279 
Radish (Raphanus), 229 
Radopholus 
gall formation, 222 
penetration and feeding, 
226 
similis 
penetration into roots, 
225, 229 
Rain 
forest development, 38 
Ranunculus 
Uromyces, 8 
Raspberry (Rubus) 
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immunity to nematode- 
borne viruses, 164 
ring spot virus (see virus) 
symptom development of 
NEPO viruses, 149 
virus diseases, 157 
Rayon 
cuprammonium, 336 
Recession 
of species in warming 
climate, 40 
Red clover (Trifolium 
pratense) 
damping-off, 138 
Red heart, 39 
Replication 
information for virus-NA, 
199 
Reradiation 
of energy from earth, CO9, 
34 
Resistance 
acquired, animals and 
plants, 45 
associated with phenolics, 
309 
auxin-oxidative enzyme 
relations, 308 
barricade tissue, 314 
biochemistry, 260 
cell number required for 
expression, 314 
environment and defense 
reactions, 315 
field, 315 
genetics of rust, 259 
host nutrition, 316 
host reactions to the para- 
site, 352 
host reaction rate, 353 
inhibition and killing of 
intracellular parasites, 
mechanisms, 308-12 
lignification, 314 
meristematic activity, 314 
mesophyll cell collapse, 
354 
metabolic activity, infected 
host cell, 298-300 
microscopic observations, 
311 
of plants to disease, 
physiology and biochem- 
istry, 295-324 
phytoalexins, 366 
‘plasmatic defense 
reactions', 297 
polygenic (quantitative) 
field resistance), 295, 
296, 315 
post-infection, 365 
post-infectionally formed 
antibiotics, 370 
preinfection, 366 
preinfectional toxins in 
host, 308 
reaction in tissue 
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surrounding infected 
cell, 312-14 
reduction, by oxidation 
inhibitors, 297 
reduction, inhibition by 
narcotics, 297 
single gene (major gene), 
295, 296 
to clubroot by crucifers, 
309 
to infection, phytoalexins 
and phenolics, 280-81 
to rice biast, 309 
transport of material to 
infected sites, 313 
tylosis, 314 
varietal, 365 
Respiration, 310 
in diseased plants, 260 
in rust infected tissues, 
19-21 
increase upon wounding, 
202 
plant, ADP limited, 266 
response to infection, 19- 
21 
virus infected plants, 201- 
2 
Respiratory metabolism 
auxin-induced rate 
increase, 20 
changes, 21 
effects of disease, 19-21 
Rhabdocline 
needle blight of Douglas- 
fir, 40 
Rhizina undulata 
cellulase production, 333 
Rhizobium 
fungicide sensitivity, 108 
Rhizoctonia, 110, 114, 118, 
250 
allyl alcohol toxicity, 106 
control with PCNB on 
conifer seedlings, 
cotton, crucifers, 
lettuce, ornamentals, 
potatoes, 116 


killing, acrolein diacetate, 


104, 105 
specific toxicants, 114 
baticola, 250 
repens, 357, 358, 363 
on orchids, 351 
on Orchis militaris, 356 
solani, 109-17, 135, 138, 
250, 251 
Actinomycete association, 
249 
binucleate basidiospores, 
53 
direct assay in soil, 131 
heterokaryosis, 64 
multinucleate cells, 52 
nuclear migration, 56 
nursery seedlings, 41 
single basidiospore 
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strains, 64 
trapping from soil, 137 
virulence, 66 
Rhizomorphs 
soil inoculum, 129 
Rhizopus, 115, 116 
IAA synthesis, 13 
nigricans, 115, 116 
Rhizosphere 
exclusion of soil sapro- 
phytes, 243 
flora, 243 
saprophyte-pathogen 
relationships, 252 
Rhoeo discolor 
TMV infection, resistance, 
187 
Ribes 
infected with white pine 
blister rust, 41 
Ribonuclease (RNase) 
activity in rust infected 
tissues, 274 
dipping to prevent virus 
infection, 183 
penetration into cells, 184 
sensitive infections 
fraction of virus infected 
plants, 207 
sensitivity of TMV, 176 
Ribosome- TMV-RNA 
association, 189 
Rice (Oryza), 219, 229 
‘Bakanae' disease, 10 
blast disease browning, 
effect on hyphae, 312 
blast disease, Piricularia 
oryzae, 296, 309 
toxic antifungal compounds, 
355 
RNase (see ribonuclease) 
RNA, 298, (see also virus) 
chemical problems, RNA 
synthesis, 190 
content, respiration rate, 
274 
DNA synthesis, RNA-phage 
synthesis, 190 
mengo virus, RNA 
synthesis induction, 190 
movement in cytoplasm of 
infected cells, 188 
nuclear synthesis, 188 
oxygen uptake per unit, 272 
P’é incorporation, 274 
phosphorus, 206 
plant viruses, 199 
preservation by kinetin, 
275 
reproduction blocked by 
parafluorophenylalanine, 
190 
RNA-DNA information 
transfer, meractino- 
mycin effect, 190 
RNA-rich zone adjacent to 
the nucleus, 188 


rust-host interactions, 
discussion, 274 

synthesis, 280 

synthesis in in isolated pea 
nuclei, 189 

synthesis, radioactive 
tracer data, 189 

synthesis, utilization of 
host-RNA breakdown- 
products, 190 

virus, 174, 175, 180 

Rockefeller Foundation, 377 
Roots 

adventitious, 23 

development, micro- 
organism influence, 247 

exudate microorganism 
relationships, 247 

growth, control by auxin, 
kinens, and giberrellin, 
223 

growth, tryptophan and IAA, 
223 


hair suppression, micro- 
organism, 247 
inhabitants (fungi), 251 
organic exudates, environ- 
ment, 242 
soil contact area, 242 
uptake of amino acids, 247 
antibiotics, 246 
plant hormones, 247 
vitamins, 247 
Root growth 
auxin assay, 7 
Root rot 
black rot of southern pine, 
31, 42 
Phytophthora cinnamomi of 
Douglas-fir, 39, 42 
Roses (Rosa) 
black spot (leaf drop), 18 
Rose bengal, 132 
Rosellinia necatrix 
chloropicrin fumigation, 
104 
Rots 
bacterial soft rot, 2 
black root rot of southern 
pine, 31, 42 
black rot of crucifers, 1 
brown rot of solanaceous 
plants, 1 
Phytophthora cinnamomi 
root rot of avacodo, 
dexon control, 114 
Phytophthora cinnamomi 
root rot of Douglas-fir, 
39, 42 
Rotylenchus, 227 
reniformis, 227 
Rubus idaeus (Raspberry), 
151 
Rust(s), 21, 39, 40, 227 
axenic culture, 260 
bean, biochemical changes, 
269 


bean, effect of fluoride on 
respiration, 268, 269 
blister, 31, 40 
blister, temperature 
increase effect, 42 
cereal, 1 
coffee, 2 
comandra-rust, ponderosa 
pine, 40 
cytochemical detection, 
274 
cytochemical studies of 
infection, 263 
detached leaf culture, 263 
dikaryons, 65 
dikaryons, heteroecious, 
65 
dikaryons, smuts, rusts, 
Hymenomycetes, 61 
diseases, IAA and 
respiration increase, 
20 
dry weight increases, 278 
effect of grow substances, 
275-78 
Endophyllum sempervivi, 
7 
establishment of infection, 
263 
fusiform, 31, 40, 42 
genetic control of 
resistance, 283 
genetic control of 
virulence, 65 
genetics, 260 
genetics of resistance, 259, 
260 
Gymnosporangium 
juniperi-virginianae 
(apple-cedar rust), 14 
heterokaryosis, patho- 
genesis, 65 
host enzyme requirements, 
273 
host-parasite relations, 
262-80 
host-parasite respiration, 
266 
host reaction to light and 
temperature, 264 
hybridization, 386 
hypertrophic responses, 8 
IAA synthesis, 261 
in infected tissues, growth, 
278-80 
infected 
albino tissues, darkness, 
279 
tissues, amino acids, 272 
enzyme activities, 268 
light, 279 
translocation, 280 
nitrogen metabolism, 
272-75 
photosynthesis, 278, 279 
protein synthesis, 272 
respiration rates, C 
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and P32, 279 
starch, 279 
temperature, 272 
terminal oxidase, 270 
transport of metabolites 
from infected areas, 
279 
wheat, aglucons release, 
265 
wheat, effect of DNP, 266 
infection, photosynthesis, 
264 
infection measurements, 
263 
inhibition by amino acid 
analoques, 275 
inhibiting compounds, 
effects on host, 275 
mechanisms of resistance, 
280-83 
Melampsora lini, 14 
oak, alternate host for, 42 
oak bud break, rust 
indidence, 42 
origin of new races by 
nuclear exchange, 67 
Pasteur effect, infected 
tissue, 266 
physiology of uredospores, 
and uredospore host 
tissue, 259 
physiology and host- 
parasite relations, 256- 
94 
pinyon, 40 
Puccinia carthami, 6, 7, 
269, 270 
races, recessive, 265 
reaction types, 264 
resistance, 264 
resistance, death of host 
cells, 283 
resistance during inflores- 
cence development in 
wheat, 281 
resistance, redox 
conditions, 281-82 
Ribes white pine blister 
rust, 41 
safflower, effect of fluoride 
on respiration, 269 
safflower, respiration 
inhibition, 270 
saprophytic strain 
formation in culture, 
262 
serology, rust genetics, 
282 
sexual stage and genetics, 
259 
southern cone, 40 
spore germination, 260 
spore germination and 
development, 261 
sun flower, Puccinia 
helianthi, 271 
susceptability of loblolly 
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pine, long leaf pine, 
slash pine, 42 
symptom expression, 264 
symptoms due to 
uredospore extracts, 
265 
tissue culture, 263 
uredospores, C14-studies, 
261 
uredospore germtube 
fusion, 67 
uredospore metabolism, 
enzymes, 261 
Uromyces pisi, 7, 15 
wheat, 271 
biochemical changes, 269 
cytochrome oxidase, 202 
effect of fluoride on 
respiration, 268, 269 
stem rust, epidemics, in 
related to temperature, 
41 
stem rust, IAA oxidase, 
16 
stem temperature 
increase, 42 
white blister rust of 
cabbage, 241 
white pine blister, 
moisture requirements, 
41 
Rust infections 
auxin increase, 265 
collapse of nuclei and 
chloroplasts, 267 
dominance of infection 
sites, 281 
hypersensitive reaction, 
265 
phosphate changes due to 
DNP, 267 
respiration, 265, 267 
respiration, environment, 
265 
serology, 282 
symptom expression, 265 
Rust sporulation 


bean, 267 
safflower, 267 
wheat, 267 
Ss 
'S'-factor 


a Cy-enzyme, 338 
in cellulose breakdown, 
337 
mode of action, 338 
Saccharase 
basic dyes, 94 
glucose protection against 
basic dyes, 95 
inhibition by Ag* (silver), 
94 
Zwitterion, 95 
Safflower (Carmanthus 
tinctorius) 
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Puccinia carthami, 6, 7, 
269, 270 
Salicin 
cellulase inducers, 331 
Salix 
Puccinia, 8 
Salkowski reaction, 9 
Sap-streak 
maple, 39 
yellow poplar, 39 
Saprogenesis 
ecology of, 42 
Saprophytic 
ability of a pathogen 
correlated to host 
adaption, 248 
SC (scopoletin), 11, 209 
accumulation, 24 
action on IAA, 11 
conversion of scopolin to 
SC, 24 
glycosides, 12 
IAA oxidase inhibitor, 24 
infected tobacco plants, 16 
tobacco tissues, 24 
toxicity to tomatoes, 11 
TSWV infected tobacco 
plants, 12 
virus infected plants, 
fluorescence, 11 
Schizophyllum commune 
‘A' and 'B' compatability 
loci, 54 
common A heterokaryon 
dissociation, 57 
heterokaryons, common A, 


B, and AB, 54 
incompatability reactions, 
54 


mutation masking in 
homokaryons, 61 
mutants of common A 
heterokaryons, 61 
nuclear migration, 55 
preferential nuclear 
selection during 
dikaryotization, 56 
Sclerotia 
determination in soil, 129 
Sclerotinia, 244 
fructicola, 311 
fructigena, 342 
gladioli, 116 
minor, 116 
sclerotia, 129 
sclerotiorum, 109, 116 
chlorobromopropene, 104 
chloropicrin, toxicity, 104 
trifoliorum, 116 
clover rot, control, 117 
germtube anastomosis, 64 
heterokaryosis, 64 
virulence, 66 
tuliparum, 116 
Sclerotium, 111, 113 
cepivorum, 110, 251 
control in garlic with 
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PCNB, 116 
delphinii, 109 
rolfsii 
chlorobromopropene, 
toxicity, 104 
chloropicrin, toxicity, 104 
chloropicrin toxicity in 
relation to moisture, 104 
dichloropropene-dichloro- 
propane (DD), control, 
107 
in sugar beet soils, 129 
PCNB control in iris and 
peanuts, 116 
sclerotia, 129 
Scopoletin (see SC) 


Scopolin 
conversion to SC, 24 
Seasons 
shift influencing diseases, 
33 


Secondary walls 
composition, 327 
Sedoheptulose, 279 
Seed 
coat, nutrients and anti- 
biotic production, 252 
coat microflora, pathogen 
protection, 251, 252 
transmission of viruses, 
150, 153 
Seedlings 
blight, 248 
soil pathogen assay, 
seedling infection tests, 
138 
Selection of pathogens 
by mutant markers, 134 
Selective media 
antibiotics, 131 
Selective toxicity 
of chemicals, ecology, 103 
Self-toxin 
production, Gloeosporium 
olivarum, 306 
Sempervivum sempervivi, 7 
Senecio vulgaris, 151 


Septoria 
avenae 
heterokaryosis, 62 
pisi, 366 
Serapias neglecta, 358 
Serology 
of phages, 399 
of rusts, 282 


virus identification, 149 
Sesquiterpenoid, 305 
SH-groups (sulfhydryl- 

groups), 276 
‘Shepherd's puree’ 
seed transmission of 
tobacco rattle virus, 153 
Shigella, 399 
Shikimic acid, 304 
Shikimic acid pathway 

aromatics synthesis, 301 

Silver 





copper inhibition by Ag*, 
pH, 94 
H2S, reversal of Ag- 
toxicity, 94 
saccharase inhibition by Ag, 
94 
salts, 93, 94 
Silviculture 
climatic trends, 38 
planning related to disease, 
46 
Single gene (major gene) 
resistance, 295 
Sisal 
cellulase activity, 'S'- 
factor, 337 
microfibrillar network, 338 
Slime molds, 325 
Smog 
tree injury, 44 
Smuts 
cereal, 1 
dikaryons, 61 
heterokaryosis, patho- 
genesis, 65 
hybridization, 386 
oxidative enzymes of 
tumors, 21 
phosphatase activity, 22 
tetrachloronitroanisole, 
control of, 118 
virulence, genetic control, 
65 
wheat, HCB toxicity to 
Tilletia caries, 118 
Snow mold of turf 
Fusarium nivale, thiram 
control, 113 
Sodium 
Na salts of dithiocarba- 
mates, keto acid 
metabolism, 83 
Sodium carbamates 
Krebs cycle enzymes, 83 
Neurospora sitophila, 
citrate metabolism 
inhibition, 82, 83 
oxidation to thiram, 84, 89 
Sodium ethylenebisdithio- 
carbamate 
citrate metabolism, 83 
Sodium fluoride, 358 
Sodium P-hydroxy mercuri- 
benzoate, 358 
Sodium N-methylidithio- 
carbamate 
methylisothiocyanate 
generator, 11, 108 
Sodium moniodoacetate, 358 
Sodium polysulfide 
sulfur separation, 83 
Sodium proprionate, 132 
Sodium sulfide 
sulfur, separation, 83 
Sodium taurocholate 
dikaryon dissociation of 
Hymenomycetes, 57 


Soft rot 
bacterial, 2 
Soil 
Actinomycetes, 101 
algae, 101 
bacteria, 101 
disinfectants, phage 
testing, 411 
fungicides, absorption by 
soil, 105 
microorganism, manganese 
dificiency, 246 
protozoa, 101 
root exudate-micro- 
organism relationships, 
247 
sickness, 245 
sterilization, 118, 119 
Soil-borne 
ecosystems, fungicides, 
101 
fungi, 40 
pathogen, definition of 
population, 128 
plant pathogens, control, 
101 
viruses, biology, 143-72 
viruses, infective soil, 144 
Soil-borne viruses (see 
viruses) 
Soil fungi, 101 
crop specific, 243 
ecology, 237 
form of occurrence in soil, 
246 
morphology, environment 
and fungicides, 103 
parasitic-nonpathogenic 
associations, 243 
substrate specific, 243 
Soil insects 
direct assay, 127 
Soil management 
disease control, 127 
Soil microbial flora 
antagonism to pathogens, 
251 
crop residue, 243 
effect of living plant, 243 
Soil microbial population 
effects on host, 246-47 
effects on pathogens, 250- 
52 
Soil microfauna 
ecological balance, 43 
Soil microflora 
ecological balance, 43 
plant disease relationships, 
242 
temperature and moisture 
changes, 42 
Soil microorganisms 
fungicide toxicity, 101 
general chemical toxicants, 
102 
salt uptake interference, 
246 
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selective toxicity of 
chemicals, 101-26 
specific chemical toxicants, 
102 
susceptibility to chemicals, 
103, 106 
Soil pathogens 
assay, 139 
baits and traps, 135-38 
dilution end-point 
technique, 135-36 
direct examination for, 
129-31 
immersion-tube tech- 
niques, 137 
‘most probable number' 
(MPN) method, 135 
plant infection tests, 138 
selective media, 131-35 
build up due to continuous 
cropping, 245 
competitive saprophytic 
ability, 243 
identification, 135 
infection cushion develop- 
ment, 244 
macroscopic, 129 
microscopic determination, 
130 
parasitized by bacteria, 
249 
parasitized by fungi, 249 
stimulation of resting stage 
by plant roots, 245 
survival and dispersal, 245 
survival of dormant spores, 
139 
Soil saprophytes 
induction of pathogenesis, 
247 
Soil toxicants 
biocides, 102 
biostats, 102 
degree of exposure, 102 
factors influencing toxicity, 
103 
interaction and selectivity, 
103-6 
reactivity, 1-2 
Solanaceous plants 
brown rot, 1 
scopoletin increase, 
infection, 12 
Solanum 
nigrum, 228 
stoloniferum, 376 
tuberosum, 250, 381 
tuberosum x S, demissum, 
381 
crosses, 376 
Somatic recombination 
diploid formation, 67 
rusts, 67 
Sonchus, 159 
Sophorose (disaccharide of 
-1,2-glucoses) 
C x- inducer, 339 


461 


cellulase inducer, 332 
Sordaria fimicola 
nuclear migration, 56 
Sordariaceae 
nuclear migration, 56 
Soy bean (Glycine soja) 
antifungal compounds, 355 
Species 
boreal forest, 38 
distribution, related to 
climate, 39 
forest, racial variation, 38 
recession in warming 
climate, 40 
Species recession, climate 
changes, 38 
Spergula arvensis, 151 
Spirogyra 
protoplasmic reactions to 
stimulants, 313 
Spores 
fungus resistance to fungi- 
cides, 103 
Spore germination 
Helminthosporium avenae, 
H, oryzae, H. turcicum, 
310 
in rusts, control mecha- 
nisms, 260 
Ustilago avenae, U, nuda., 
U, tritici, U. zeae, 310 
Sporocytophaga, 329 
Sporophores 
soil inoculum, 129 
Sporulation 
IAA changes at onset, 21 
sexual, imperfections, 53 
Squash 
fruit tree necrotic ring spot 
virus in, 150 
Stachybotrys atra, 337, 340 
cellulose breakdown, 337 
Stain techniques (specific) 
for nucleic acids, 174 
Staling product 
of Bacillus mesentericus, 
Helminthosporium 
sativum, 60 
Starch, 279 
hydrolysis, 329 
lesions of virus infected 
tissues, 202 
Stellaria media, 151 
Stemphylium 
radicinum, 357, 359 
sarcinaeformae, 311 
Sterile culture techniques 
proof of nematode patho- 
genicity, 229 
Stizolobium 
bacterial nodules and 
nematodes, 224 
Storm paths 
disease vectors of insects, 
45 
shifts influencing diseases, 
33 
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Strawberry (Fragaria 
chiloensis), 157 
immunity to arabis mosaic 
virus, 164 
latent ring spot virus (see 
virus) 
nematode vector control, 
164 
symptom development of 
NEPO-viruses, 149 
virus diseases, 149 
Streptomyces 
ipomoea 
DD-control, 107 
scabies, 134, 135, 310 
lesions on underground 
stems, 138 
potato scab, 116 
reaction with tyrosine, 


133 
Streptomycin, 131, 132, 246 
Stunting 
due to growth inhibitors, 
25 


Subclimax species, 35 
Substrate 
inhibition, non-competitive, 
78 
inhibitor, 79 
Succinic acid, 269 
Succinic dehydrogenase 
inactivation by cyanide, 79 
Succinoxidase, 306 
Sugar beet, 204 
Sclerotium rolfsii, in soils, 
129 
thiram, control of black 
rot, 113 
yellows virus, size, 176 
Sugar cane 
associated chytrid, 162 
chlorotic streak virus, 145, 
159 
Sulfhydryl (SH-), 79 
benzoyl peroxide, SH- 
oxidation, 84 
Sulfhydryl (SH) groups, 82 
free, 341 
heavy metal inhibition, 94 
reaction with iodo reagents, 
92 
Sulfur 
Elemental, acetate inhi- 
bition synthesis, 83 
enzyme reduction, 88 
oxidant, 83 
reduction to HS, 83 
separation, 832 
polysulfide, free radicals 
of, 88 
Sulphonamides 
rust inhibition, 275 
Sunscald, 40 
Sunspots 
influencing climate, 34 
Sweet potato(Ipomoea 
batatas), 273, 302, 305 


SUBJECT INDEX 


black-rot fungus Ceratos- 
tomella fimbriata, 112 
Sweetgum (Liguidambar 
styraciflua) 
blight, 31 
death due to heat and 
drought, 44 
Sycamore (Platanus) 
anthracnose, 40 
Symbiosis 
ecology, 42 
mechanism, 307 
Symptoms 
types of viruses, 200 
viruses, 211, 212 
Symptom expression 
plant viruses, 197 
related to resistance, 315 
Synthesis 
site of virus RNA, 199 


T 


Tagetes 
grafted plants, 228 
Tannic acid, 164 
Tannin, 210 
toxicity, 311, 353 
Taraxacum officinalis 
cellulase, 328 
Taurocholate, 132 
TCA cycle, 202, 231, 261, 
269, 306 
components, 260 
nonketo acids, 269 
TCNB (tetrachloronitro- 
benzene), 116 
Teliospores 
formation, white pine 
blister rust, moisture, 
41 
Temperature, 41 
increase, tobacco blue- 
mold, 42 
increase, wheat rust, 42 
increase in virus infected 
plants, 201 
Phoradendron, restriction 
by low, 40 
soil relation to air 
temperatures, 42 
species composition, 39 
tobacco blue-mold, 
epidemics and seasonal, 
41 
Termites 
cellulase, 329 
Terthienyl 
resistance to nematodes, 
228 
Tetrachloronitroanisole 
soil-borne smut control, 
118 
Tetrahydrothiadizaine thione 
Phytophthora parasitica, 
104 
soil fungicide, 104 


Thallus 
nuclei in vegetative thalli 
of Ascomycetes and 
Fungi Imperfecti, 52 
Thermodynamic 
constants of chelate- metal 
complex systems, 80 
laws, 78 
Thiamine, 275 
Thielavia, 109 
basicola, 357 
Thielaviopsis basicola, 109, 
111, 112, 116, 137, 310, 
357 
carrot disk assay, 135 
Thiols 
alkylating fungicides, 
reactions, 92 
captan, reaction, 90 
cellular, 89 
cellular thiram toxicity, 89 
dichlone, reactions, 92 
metal catalyst inactivators, 
79 
organic compounds of 
mercury and tin, 
reaction with thiols, 93 
oxidation, 91 
radical interchange with, 
87 
symmetrical disulfides, 85 
trithiocarbonate, 91 
Thiophosgene 
effect on captan toxicity, 
91 
formation, 91 
reactions, 91 
Thiosemicarbazide marker 
TMV-RNA, 177 
Thiourea, 301 
Thiram (tetramethythiuram 
disulfide), 84, 85, 108, 
114 
appearance of dimethyl- 
dithiocarbamate, 89 
coenzyme A,, reaction 
with, 84 
conversion to dithiocarba- 
mate, 89 
dimethyldithiocarbamoyl-4- 
nitrophenyl disulfide, 87 
formation by oxidation, 89 
Fusarium nivale, control, 
113 
inhibition of synthesis of 
citrate from acetate, 
83 
oxidants, 84 
oxidation of SH- 
compounds, 84 
sites of reaction in cell, 89 
Pythium control, 107 
radical interchange with 
thiols, methods of study 
of, 87 
radical interchange with 
thiols, polorization 


mechanism, 87 
sodium dimethyldithio- 
carbamate, oxidation to 
thiram, 84 
toxicity, reaction with 
cellular thiols, 89 
treatment of fungus spores, 
89 
Threshold diseases, 40 
Thymidine, 274 
Thymine, 275 
Tilletia 
caries (wheat smut) 
HCB toxicity, 118 
contraversa (dwarf bunt), 
117 
foetida 
seed and soil treatment 
with HCB, 118 
Tin 
organic compounds, 
reaction with thiols, 93 
Tissue 
reaction to viruses, 200 
senescence, virus 
infection, 213 
TMV (tobacco mosaic virus), 
2, 12, 148, 144, 153, 
159, 174 
alkaline degradation, 185 
auxin decrease in tomato, 
208 
Chenopodium amaranti- 
color, 162 
cytochrome oxidase, 201 
detergent treatment, 176 
DNA synthesis, require- 
ment for TMV synthesis, 
190 
electron microscope 
observations of virus 
dissociation, 187 
‘flavum' strain, 179 
fluorescein antibody, 
penetration into cells, 


184 
hair cells, electron micro- 
scopy, 189 


host nitrogen content, 204 

infected plants, nitrogen 
content, 203 

infection, removal of 
terminal threonin, 184 

infection site, competition 
between TMV and TMV- 
RNA, 184 

infection, spread, 189 

infectivity measured by 
antiserum, 181 

Java tobacco, symptoms, 
179 

local lesions, 209 

loss of terminal protein, 
176 

mutants, artificial, 200 

mutants, natural 
occurrence, 176 
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mutants, nitrous acid 
induced, amino acid 
exchanges, 179 
protein coat, 179, 200 
symptoms, 179 
mutants, types, 175 
mutation, local lesions, 
175 
mutation to necrotic 
strains, 191 
Nicotiana, 162 
nucleic acid infectivity, 174 
nucleotides, 174 
phosphatase activity, 207 
phosphorus in host, 206 
photoreactivation, 185 
Plantago, 162 
PP-pathway in local 
lesions, 268 
protein coat, homogeneity, 
185 
protein coat separation, 
irradiation effect, 185- 
87 
Rhoeo discolor, infection 
and resistance, 187 
ribonuclease activity, 207 
ribonuclease sensitivity, 
176 
soil, 146 
spread in field crops, 162 
stability, 162 
synthesis, 211 
synthesis, intracellular, 
187 
synthesis, nitrogen 
deficiency, 203 
synthesis, soluble nonvirus 
protein, 203 
synthesis, total nitrogen, 
203 
Turkish tobacco, 
symptoms, 179 
variant strains, 162 
TMV-crystals 
TMV particle sizes, 189 
TMV lesions 
originating from TMV and 
TMV-RNA, 187 
TMV-nucleic acid 
ultraviolet-light 
sensitivity, 184 
TMV-particles 
inclusion bodies, 189 
TMV-RNA 
adenosine, 177 
breakdown, 180 
genes, 200 
host plant inoculation, 181 
infection, site competition 
between TMV and TMV- 
RNA, 184 
nitrous acid treatment, 
discussion, 175-76 
periodate oxidation, 177 
phosphodiester bonds, 174 
polynucleotide chain, 174 
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synthesis in vitro, 190 

thiosemicarbazide marker, 
177 

tobacco leaf ribosome 
association, 189 


TNV (tobacco necrosis virus), 


143, 144, 145, 152, 158, 
163 

(see also virus, TNV-type) 

bean leaves, inoculation, 
183 

control, 164 

Mung bean (Phaseolus 
aureus [mungo]), TNV 
infection in the presence 
of Olpidium brassicae, 
161 

Olpidium brassicae, 
zoospore vectors and 
factors affecting them, 
161 

relationship to lettuce big 
vein virus, 159 

stability, 162 

transmission by Olpidium 
brassicae, 161 


Tobacco 


aucuba mosaic (G-TAMV) 
mutants, 179 
bacterial wilt (Pseudomonas 
solanacearum), 16, 17 
black ring virus (see virus, 
tobacco black ring) 
blue mold, epidemics in 
relation to seasonal 
temperatures, 41, 42 
blue mold, ozone damage, 
bright-leaf, called 
weather fleck, 44 
'Java,' TMV local lesions, 
175 
'Java,' TMV symptoms, 
179 
necrosis satellite virus 
(see virus) 
rattle virus (see virus, 
tobacco rattle) 
ring spot virus (see, virus, 
tobacco ring spot) 
roots, IAA oxidase, 16 
stunt virus (see virus, 
tobacco stunt) 
TMV infected, 24 
TMV, tobacco mosaic virus 
(see TMV) 
TNV, tobacco necrosis 
virus (see TNV) 
'Turkish,' TMV symptoms, 
179 
Tolerance 
to chemicals, hetero- 
karyosis, 67-68 
Toluene, 107 
Tomatoes, 229, 303 
black ring virus (see 
virus, tomato black 
ring) 
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Pseudomonas solan- 
acearum, 24 
ring spot virus (see virus, 
tomato ring spot) 
spotted wilt virus (see 
virus, TSWV) 
Verticillium albo-atrum, 
23 
Tonoplast 
virus passage, 182 
Toxic antifungal compounds 
formation in sweet potato, 
orchid, barley, carrot, 
potato, turnip, broad 
bean, green pepper, 
soy bean, rice and 
crabapple, 355 
Toxicants 
"broad-spectrum,' 109 
cytoplasm interaction of, 
97 
effect on specialized 
bacteria, 109 
halogenated hydrocarbons, 
117-18 
nonvolatile protectants, 
107, 112 
selective organo-phos- 
phorus compounds, 115- 
16 
selective soil, 114-18 
selectivity patterns, 107- 
14 
selectivity to bacteria, 
107-9 
selectivity to soil fungi, 
109-14 
soil microorganisms, 
general chemical, 102 
soil microorganisms, 
specific chemical, 102 
soil interactions and 
selectivity, 103-6 
specific to Phycomycetas, 
114 
susceptability of fungi to 
volatile eradicants, 111 
Toxic compounds 
in host tissue, distribution, 
355 
Toxic gases 
physiogenic diseases, 40 
Toxicity 
chelation, reaction 
responsible for, 80 
fungicidal action due to 
enzyme inactivation, 
narcotic action, solvent 
action, 77 
of fungicides, absorption, 
detoxication, reactions, 
stability, 95 
mechanisms, in fungi- 
cidal action, 77 
selective, of chemicals to 
soil microorganisms, 
101-26 
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theory of metal chelates, 


80 
Toxins, 297, 306, 307, 315, 
356 
chelation, 306 
oxidative enzyme inhibition, 
307 
pre-existing resistance, 
352 
production in soil by 
pathogens, 248 
production, virus infection, 
199 
post-infectionally formed, 
352 
respiration or oxidative 
enzymes, 306 
role in pathogenesis, 247 
Toxin assay 
in vitro, 360 
TPN, 305 
Transglucosidases 
-1, 4-oligo-sacchrides, 
formation, 328 
Transketolase, 301 
Transpiration 
increase due to IAA, 23 
Traps 
buck wheat, 137 
Tree 
broad leaf, heat injury, 40 
forest resistance variation, 
38 
functions climate change, 
39 
genetic makeup, climate 
changes, 38 
height growth, 38 
needle color, variation, 38 
ring analysis, pole blight, 
43 
ring calender, 36 
ring analyses western 
white pine, 35 
ring width decrease, 46 
ring width, ponderosa 
pine, 35 
root pathogens, 129 
species distribution, 
climate changes, 38 
survival, variation, 38 
tip moth damage, 
variation, 38 
weevil damage, variation, 
38 
Trehalose, 260, 269 
Trizaine 
velocity constant, 93 
S-Triazines, 92 
Tricarboxylic acid (see also 
TCA) 
cycle, 202, 260, 261, 269, 
306 
Trichoderma viride, 109-11, 
113, 114, 116, 117, 252 
antagonism, 250 
growth, 43 


pathogenic to Armillaria 
mellea, 112 
stimulation by allyl 
alcohol, 109, 110 
Trichodorus 
spp., 227 
tobacco rattle virus 
transmission, 155 
viruses, rod-shaped, 
transmission, 153 
christei, 154, 156 
on maize (Zea mays), 156 
cylindricus 
tobacco rattle virus 
transmission, 154 
pachydermus 
virus transmission, 152 
primitivus, 156 
tobacco rattle virus 
transmission, 154 
teres 
virus transmission, 152 
Trichophyton 
gypseum 
heterokaryosis and dual 
phenomenon, 62 
mentagrophytes 
mutation in culture, 62 
Trifolirhizin (C99H220j0), 
356 
aglycone of trifolirhizin, 
(CygH 1205), 357 
chemical relation to 
pisatin, 357 
hypersensitive reactions, 
357 
mol wt glucoside, 357 
red clover roots, 357 
0,0, 0-Trimethyl phos- 
phorothioate 
avocado root rot, 115 
organo-phosphorus 
compound, 115 
Trithiocarbonate 
decomposition to CS9, 91 
reaction product of captan 
with thiols, 91 
stability, 91 
Tritium, 273 
Tryptamine, 12, 13, 14 
Tryptophan, 204, 223, 277, 
308 
conversion, 15 
IAA synthesis from, 24 
precursor of IAA, 12, 13, 
14, 15 
Tryptophol, 13, 223 
TSWV (see virus, tomato 
spotted wilt) 
Tumor 
inducing principle (TIP) in 
crown gall, IAA, 223 
Turbatrix aceti 
enzymes, 230 
Tylenchorhynchus, 227 
Tylenchulus semipenetrans 
enzymes, 230 


Tyloses 
related to wilting, 23 
Typhula, 114 
sclerotia, 129 
incarnata (snow blight 
fungus) 
on wheat, histochemical 
study of invasion, 299 
itoana, 113, 117 
Tyrosine, 204, 227 
reaction with Streptomyces 
scabies, 133 


U 


Ultraviolet light (U. V.) 
screening resistant fungus 
structures, 134 
TMV-NA, U.V. sensitivity, 
184 
virus infection centers, 
inactivation by U.V., 
181 
virus multiplication in U. V, 
preirradiated leaves, 
185 
Urea, 224, 341, 342 
Urease 
influence of basic dyes on, 
94 
Uredinales (see rusts), 259 
Uredospore(s), 260-62 
COg fixation in the dark, 
278 
constituents, 269 
development and release, 
264 
effect of soluble NAs, 262 
exogenous substrate 
utilization, 262 
germination, Puccinia 
helianthi, 273 
metabolism, amino acid 
and protein synthesis, 
273 
physiology, 259 
Puccinia graminis mixed 
inoculations, 54 
Uridylic acid, 175, 178 
Urocystis cepulae 
HCB-pelleted onion seed 
for control, 118 
on Ranunculus, 8 
Uromyces, 259, 276 
ari-triphylli, 262 
caladii 
on Arisaema, electron 
microscopy, 263 
fabae, 280 
pisi 
anti-auxin-oxydase 
activity, 308 
on Euphorbia cypar- 
rissias, 7, 8, 15, 21 
oxidative enzymes, 21 
stem elongation of 
Euphorbia, 275 
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Ustilago 
avenae 
apore germination, 310 
maydis 
back mutation, 60 
heterokaryon dissociation, 
57 
nuclear associations, 54 
virulence of nutritional 
deficient dikaryons, 66 
nuda 
spore germination, 310 
tritici 
spore germination, 310 
zeae (corn smut) 
IAA production, 9 
spore germination, 310 


Vv 


Valonia ventricosa 
eucellulose, 327 
Variability 
and heterokaryosis fungi, 
51-76 
Vectors 
climate change, 44-45 
elm phloem necrosis, elm 
leaf hopper, 45 
hurricanes and storm 
paths, of beetles and 
insects, 45 
insects, 44 
wind-borne, 44 
Vegetation 
character related to 
climate, 39 
Velocity constant 
Michaelis constant, 77 
Venturia 
inaequalis 
apple scab, 303, 304 
hybridization, 386 
pirina, 311 
hydroquinone toxicity, 311 
Verticillium 
spp., 112, 114, 249, 331 
chlorobromopropene 
toxicity, 104 
albo-atrum, 109, 111, 113, 
117, 244, 251 
acriflavine tolerance, 
heredity, 67 
in tomatoes, 23 
methyl-bromide, toxicity, 
104 
microsclerotia, 132 
dahliae, 111 
selective medium, 132 
Vessels, 23 
blocking, during wilting, 
24 
Viciatin 
phytoalexin, 357 
Victorin, 310 
effect on host respiration, 
307 
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toxic moiety of victoxinin, 
307 
Victoxinin, 307 
Vigna sinensis 
bacterial nodules and 
nematodes, 224 
Virulence 
effect of heterokaryosis on 
virulence in Ascomy- 
cetes, Fungi Imperfecti, 
and Phycomycetes, 66 
expression in rusts and 
smuts, 66 
Puccinia coronata, loci, 65 
recessive, 65 
Viruses (diseases) 
animal, 197 
arabis mosaic (see arabis 
mosaic virus) 
aster yellows in china 
aster, gibberellic acid, 
212 
bacterial, 197 
barley yellow dwarf, 
nitrogen in infected 
plants, 205 
broad bean mottle, 176 
mol wt, 177 
NA, mol wt, 177 
brome grass mosaic 
mol wt, 177 
NA, mol wt, 177 
cherry leaf roll, 144, 146, 
148, 150, 151 
mechanical transmission, 
149 
corn stunt in maize, 
gibberellic acid, 212 
cucumber necrosis 
DNA- and RNA- phos- 
phorus in host, 206 
host nitrogen, 204 
organic phosphorus 
decrease in host, 206 
cucumber necrosis 
Canadian and Dutch 
strains, 159 
elm phloem necrosis, 45 
fruit tree, 147, 158 
enzyme activity, 201 
inactivation by O- 
quinones, 210 
necrotic ring spot, in 
squash, 150 
grapevine fanleaf, 157 
Chenopodium amaranti- 
color, seed trans- 
mission, 150 
Chenopodium quinoa, seed 
transmission, 150 
mechanical transmission, 
149 
symptoms, 150 
transmitted by Xiphinema 
index, 143, 155 
grapevine yellow mosaic 
transmitted by Xiphinema 
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index, 155 
influenza 
multiplication inhibition 
by malonate, 202 
Japanese barley yellow 
mosaic, 145 
transmission, 162 
Japanese soil-borne cereal, 
144, 158, 160 
lettuce big-vein, 144, 158, 
163 
association with Olpidium 
brassicae, 160, 161 
control, 164 
host range, 159 
Olpidium brassicae, 145 
transmission, 161 
survival in soil, 145 
symptoms, 159 
maize rough dwarf 
asparagine in plants, 205 
mengo 
RNA synthetase induction, 
190 
mosaic disease 
carbohydrate reduction, 
202 
mouse encephalomyelitis, 
184 
NEPO (viruses transmitted 
by NEmatodes and 
POlyhaedral particles), 
147 
associated with plant 
diseases, 148 
mechanical transmission, 
149 
nomenclature clarification 
by serology, 147 
seed and pollen trans- 
mission, 150 
serology and concentration 
in plants, 149 
symptom development, 
149 
transmitted by Xiphinema 
and Longidorus, 153 
North American soil-borne 
cereal viruses, 144, 
158, 163 
control, 164 
possible vectors, 162 
similarity to lettuce big- 
vein virus, 161, 162 
transmission, 162 
North American soil-borne 
oat mosaic virus 
resistant varieties, 164 
oat mosaic, 145 
properties, 160 
pea early browning, 144, 
151 
PLRV (potato leaf roll 
virus), 11 
accumulation of aspara- 
gine and glutamine, 204 
decreased auxin 
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diffusibility, 207 
enolase activity, 201 
glycine, glutamic acid 

and glutamine, 204 
growth inhibiting 

substances, 208 
hexokinase increase, 201 
phosphoglucomutase 

activity, 201 
tryptophan and tyrosine in 

tubers, 204 

potato X, 180 
host nitrogen, 204 
in tobacco, 205 
photoreactivation, 185 
polyphenyloxidase activity, 
» 201 
symptom expression, 211 
total host phosphorus, 206 
Potato Y, 180 
in tobacco, 205 
symptom expression, 211 
raspberry ring spot, 144, 

146, 149, 150, 151, 156, 

157, 158 
distribution, 147 
mechanical transmission, 

149 
strains, Longidorus 

vectors, 155 

severe etch, in tobacco, 


212 
stone fruit, amino acids of 
peaches, 205 


strawberry latent ring spot, 
144, 146, 148 
mechanical transmission, 
i49 
sugar beet yellows 
acid phosphatase, 207 
Myzus persicae, 156 
nucleic acid, 176 
reduced photosynthesis, 
200 
size, 176 
sugar cane chlorotic streak, 
145, 159, 160 
transmission, 162 
sweet cherry, 149 
sweet potato witches broom 
auxin inactivation, 208 
G-TAMYV (tobacco aucuba 
mosaic virus) 
mutants, 179 
TNV satallite, 160 
multiplication, 177 
protein code, 178, 179 
size, 177 
TNV-type 
characteristics, 159 
discussion of properties of 
strains, 159 
unstable variants, 160 
tobacco black ring, 151 
tobacco mosaic virus (see 
TMV) 
tobacco necrosis virus 





(see TNV) 
tobacco rattle, 144, 151, 
152, 157 
characteristics, 
symptoms, trans- 
mission, 152 
transmission through 
‘Shepherd's purse’ seed, 
153 
transmission, Trichodorus 
cylindricus, 154 
transmission, Trichodorus 
privitivus, 154 
Trichodorus vectors, 155 
variants, 152 
tobacco ring spot, 144, 146, 
150, 151 
bean leaves, inoculation, 
183 
distribution, 148 
Eucharis isolate, 155 
Gladiolus, 148 
Xiphinema americanum, 
154 
tobacco stunt, 144, 158, 
163 
control, 164 
host range, 159 
properties, 159 
resistance in Nicotiana, 
164 
tomato black ring, 144, 146, 
150, 156-58 
distribution, 147 
in sugar beet seedlings, 
149 
Longidorus elongatus, 
154 
Longidorus strains, and 
vectors, 155 
tomato ring spot, 144, 146, 
149, 155 
distribution, 148 
transmission to peach, 149 
TSWV (tomato spotted wilt 
virus), 14, 180 
amino acids, 205 
auxin-oxidase, 207, 208 
decrease in auxin, 207 
turnip yellow mosaic 
particle sizes, 180 
western X-disease 
imino, pipecolic acid and 
proline in peaches, 205 
leaf-hopper transmitted, 
205 
of peach, pipecolic acid, 
proline, 212 
of peach, symptom 
induction, 212 
wheat streak mosaic 
size, 176 
wheat yellow mosaic, 145, 
160 
Japanese, 158 
Japanese, transmission, 
162 





'Weidelgras Mosaik' 
(mosaic of Lolium) 
mol wt, 177 
wound tumor in clover, 
gibberellic acid, 212 
yellows disease, carbo- 
hydrate increase, 202 
yellow mosaic, 150, 157 
yellows, nitrogen 
in beets, 204 
yellows type 
nitrogen content, 205, 206 
Viruses 
association with several 
diseases, 149 
cell wall abnormalities, 
210 
chlorophyll, 200 
chytrid-borne, 158-63 
plant and vector relation- 
ships, 160 
soil temperature and 
moisture, 158 
transmission, 158 
virus and host plant 
relationships, 159-60 
concentration in pollen, 150 
dependence on second virus 
for multiplication, 177 
detection by bait plants, 
144, 146 
detection by soil extracts, 
144 
genes, host cell, 200 
inactivation by tannins, 
210 
increase in mass of 
nucleolus, 188 
infected seed, effect on 
germination, 151 
infections 
centers, definition, 181 
centers, inactivation by 
U,V. light, 181 
chronic, titer decrease, 
150 
concentration needed, 181 
ectodesmata, pinocytosis 
and virus uptake sites, 
184 
host wounding, 181 
introduction into cyto- 
plasm, 173 
introduction into cells, 
size of infectable site, 
180-82 
localized, 209-11 
mechanism of patho- 
genesis, 198-200 
mercury reduction sites, 
182 
particles required per 
site, 182 
pinocytosis, 183 
plasmodesmata 
(ectodesmata), 
182 
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protoplasmic membranes, 
182-84 
related to tissue senes- 
cence, 213 
site competition between 
TMV and TMV-RNA, 
184 
sites in leaf hairs, 182 
systemic, 200-9 
time of optimum exposure 
to virus, 183 
tissue reaction to viruses, 
200 
infectious genetic 
information, 174 
infectious genetic 
information, qualitative 
aspects, 178-80 
infectivity, loss due to 
deamination, 175 
infectivity loss, terminal 
nucleotides loss, 176 
lesions 
formation, 191 
local, chlorogenic acid 
decrease, 210 
dehydrogenase activity, 
209 
EMP pathway, 210 
formation inhibition by 
by ascorbic acid, 191, 
210 
flucose-6- phosphate 
dehydrogenase and 6- 
phosphogluconate 
dehydrogenase, 210 
hexose monophosphate 
shunt, 210 
quinone accumulation, 210 
necrotic, polyphenol- 
polyphenolase system, 
191 
starch, 202 
loss- mutations due to 
deamination, 175 
multiplication, 173 
essentiality of host DNA 
for RNA viruses, 190 
host plant physiology, 198 
in U,V. light preir- 
radiated leaves, 185 
reproducing systems, 173 
site in host cell, 173 
mutations, 175 
nature of plant viruses, 97 
nematode-borne 
chemical control, 163 
detection by bait plants, 
146 
ectoparasitic vectors, 
144, 156 
efficiency of transmission, 
154 
establishment and spread, 
158 
group, characteristics 
and detection, 146 
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immunity of Vitis, 
raspberry, and peach 
to, 164 

infectivity, Xiphinema 
diversicaudatum, 156 

infectivity, Xiphinema 
index, 156 

means of persistence, 158 

nematode-host preferences 
related to, 157 

nematode-plant relation- 
ships, 156-58 

nematode-virus specifi- 
city, 155 

outbreak, epidemology, 
157 

persistence in nematodes, 
155, 156 

persistence in soils, 157 

rod-shaped, transmitted 
by Trichodorus, 153 

time of transmission, 155 

transmission, 155 

transmission by Tricho- 
dorus pachydermus, 152 

transmission by Tricho- 
dorus teres, 152 

with isometric particle 
shape, 146-51 

Xiphinema index, trans- 
mission of grapevine 
fanleaf virus, 143 

nucleic acids (NA) (see also 

RNA), 152, 173 

coding, 179 

genes on virus NA, 179 

nucleotide sequence, 178 

plant, 199, 200 

replication information, 
199 

specific strains, 174 

nucleolus mass increase in 

infected cells, 188 


Olpidium brassicae, vector, 


144 
particle length, infectivity, 
176 
passage through plas- 
molemma, 183 
passage through tonoplast, 
182 
pathogenesis, 197 
pathogenesis, genetic 
phenomenon, 199 
photo reactivation, 185 
physiology, 197-218 
amide increase, 205, 206 
ascorbic acid oxidase, 201 
auxins, 10, 11 
auxin inactivation, 207 
catalase, 201 
causes of symptom 
formation, 211-12 
carbohydrate metabolism, 
202 
dehydrogenase activation, 
201 
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derangements in host, 212 
glutamine accumulation, 
205 
growth regulating 
substances, effects, 
207, 208 
Hill reaction, 201 
IAA decrease, 209 
increase in phenolics, 23, 
207 
infected tobacco, enzyme 
activity, 201 
interference with plant 
metabolism, 197 
metabolism of phosphory- 
lated compounds, 206 
metabolism of secondary 
plant products, 207 
nitrogen metabolism, 203- 
6 
organic acid metabolism, 
203 
origin of abnormalities, 
197 
pathological physiology, 
200-11 
phosphorylated 
compounds, enzyme 
metabolism, 207 
photosynthetic phosphory- 
lation, 201 
plant temperature 
increase, 201 
polyphenyloxidase, 201 
respiration, 201-2 
scopoletin increase, 208, 
209 
starch synthesis and 
translocation, 202 
symptom reversal by 
growth regulators, 212 
systemic infections, 
effect on photosynthesis, 
200-1 
TCA-cycle, 202 
plant, strains of, 179 
plant-virus-host cell 
relations, 173 
proteins, 152, 173 
abnormal, 203 
coat separation from NAs, 
184, 185 
coding, 178 
synthesis, radioactive 
tracer data, 189 
recombination, 178, 180 
ribonuclease, 207 
RNA 
cistron (functional unit), 
177 
cistron number, 180 
genes, 178 
interference with host 
genome, 199 
messenger activity, 199 
minimum number of 
nucleotides, 177 
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movement in cytoplasm, 
188 

nuclear synthesis, 188 

plant, 199 

ribonuclease sensitive 
infectious fraction, 207 

RNA-rich zone adjacent to 
nucleus, 188 

site of synthesis, 199 

synthesis related to DNA, 
199 

terminal configuration, 
176, 177 

soil-borne (see also, 

nematode and chytrid- 
borne), 144 

alternate hosts, 165 

biology, 143-72, 165 

cereal, 143 

cereal, host range, 
transmissicn, 160 

cereal, survival, 145 

classification, 144-46 

control, 163-64 

by chemicals, crop 
rotation, immune 
varieties, 163 

effect of soil drying on 
vectors, 144 

effect of soil type on, 157 

infective soil, 144 

modes of transmission, 
144-46 

necrotic ring spot type, 
definition and sympto- 
mology, 146 

nematodes relationships, 
153 

nematode vectors, 143 

persistence in soil, 144 

rod-shaped particles, 151- 
53 


Sonchus, 159 


spread between host cells, 
174, 182, 183 
symptoms 

color effects due to 
pigment destruction, 200 

expression, 197, 198 

formation, 198 

associated compounds, 
211 

gallotannins, 212 

growth regulating 
compounds, 212 

oxidized polyphenols, 212 

pipecolic acid inter- 
mediates, 212 

growth abnormalities 
(teratological effects), 
200 

in multiple infections, 149 

lethal effects, 200 

necrotic host reaction, 
genetic basis, 191 

reversal, by gibberallic 
acid, 212 


types, 200 
synthesis 
related to total plant 
nitrogen, 203 
hypotheses, 190 
in plant cells, 187-90 
nitrogen deficiency, 203 
non-protein nitrogen 
deficiencies, 205 
normal protein hydrolysis, 
205 
soluble non-virus protein, 
203 
two processes, 173 
transmission (and 
dissemination) 
by soil vectors, 165 
ectoparasitic nematodes, 
pathogenicity, host 
ranges, life cycles and 
ecology, 156 
Glycine soja, 150 
in relation to insect 
ecology, 45 
prevention, 163 
seed, 150 
seed and pollen-borne, 
146 
seed, effect on seedlings, 
151 
virus-virus interrelation- 
ships 
interference phenomena, 
174 


Vital staining, 300, 354 


neutral red, 311 


Vitamins 


uptake by roots, 247 


Viteus vitifolii (grape aphid) 


gall formation on Vitis 
related to amino acids, 
223 


Vitis 


immunity to nematode- 
borne viruses, 164 

natural cellulase inhibitors, 
342 


Volatile eradicants 


toxicants, susceptability of 
fungi, 111 


Ww 


Walnut (black) (Juglans nigra) 


climate, 41 


Water excess 


physiogenic diseases, 40 


Weather 


change, effects on black 

walnut, 41 

birch dieback, 41 

blight of sweetgum, 40 

blight of western white 
pine, 40 

pitch streak of turpentine 
pine, 41 

short leaf pine, 41 








sugar maple, 41 
influence on disease 
severity, 31 
oak bud break and aecial 
fruiting, 42 
ozone damage to white pine, 
40 
Wheat 
IAA oxidase, 18 
influorescent development, 
rust resistance, 281 
mosaic virus, control by 
crop rotation, 163 
mosaic virus, soil borne, 
145 
stem rust (black, Puccinia 
graminis), 8, 9 
streak mosaic virus, size, 
176 
yellow mosaic virus, 145 
White rot fungi 
steps in wood decay, 330 
Wilt 
bacterial, of cucurbits, 1 
bacterial, of tobacco, 24 
disease, cellulase, 331 
Fusarium, breakdown of 
wilt resistance in the 
presence of Meloidogyne, 
112 
inducing bacteria, 23 
inducing fungi, 23 
mimosa, 29 
oak, related to geography, 
42 
Wilting 
due to blocking of vessels, 
24 
related to tyloses, 23 
wilting mechanism, growth 
regulators, 23-24 
Wind 
related to forest develop- 
ment, 38 
Wood 
decay, 330 
decay, Ascomycetes, 330 
decay, Fungi Imperfecti, 
330 
decay organisms, 
succession, 330 
decaying fungi, brown rot, 
330 
decaying fungi, white rot, 
330 
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decomposition by Basidio- 
mycetes, 329 


xX 


Xanthium, 275 
Xanthomonas 
Spp 
cell counts, 409 
specific phages, 403 
citri, 401 
citrus canker, 408 
detection by phage lysis, 
408 
phages, 397 
specific phage, 403 
malvacearum 
phages, 394, 398 
oryzae, 408 
bacterial seed infection, 
407 
cell count method, 410 
detection in soil, 412 
detection in water, 408 
ecology and survival, 407 
in rhizosphere, 412 
lysotypes, 404 
phage in water, 412 
specific phage, 403 
pelargonii, 108 
phaseoli 
bacterial seed infection, 
407 
pruni 
phages, 397 
specific phage, 403 
stewardii, 414 
control, 413 
translucens 
specific phage, 403 
vesicatoria 
selective medium, 133 
Xiphinema 
spp., 164, 227 
gall formation, 222 
gall inducing principle, 
224 
NEPO viruses trans- 
mission, 153 
americanum 
tobacco ring spot virus, 
154 
diversicaudatum, 155, 156, 
157, 158, 163 
arabis mosaic virus, 154 
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virus infectivity, 156 
index, 156 
arabis mosaic virus 
transmission, 155 
chemical control, 163 
fig, rose and grapevine 
hosts, 156 
grapevine fanleaf virus 
transmission, 143, 155 
grapevine yellow mosaic 
virus transmission, 
155 
Xylans 
adsorption on cellulose, 
327, 330 
Xylanase, 332, 340 
Xylem 
IAA movement, 23 
Xylose 
hardwood, 327 


2 


Yellow mosaic virus (see 
virus) 
Yellow-poplar (Liriodandron 
tulipifera) 
sapstreak, 39 


Z 
Zinc, 94 
zinc dithiocarbamates, 82, 
83 
Zineb, 108 
cotton seedling damping-off, 
113 


Ziram (Zinc dimethyldithio- 
carbamate), 108 
citrate metabolism and 
synthesis, 83 
keto acid decarboxylase 
inactivation, 83 
keto acid oxidase 
inactivation, 83 
Zoospore 
biflagellate, 375 
chemotaxis, 37 
germination, 376 
nuclear number, 375 
virulence correlated with 
motility, 375 
Zygote 
Allomyces, germination, 
and RNA synthesis, 280 





